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ABSTRACT
DRINKING INDUCED BY SECOND-ORDER FOOD SCHEDULES: 
MULTIPLE CCNT ROLLING FACTORS
by
LEROY K. CLARK 
U n i v e r s i t y  o f  New H am psh i re ,  December,  198 1
E x c e s s i v e  d r i n k i n g  i s  one  o f  a number o f  b e h a v i o r s  
in duced  ty  p e r i o d i c  food p r e s e n t a t i o n s .  S e c o n d -o rd e r  
s c h e d u l e s  have been used  t o  d i f f e r e n t i a t e  between 
p h y s i o l o g i c a l  ( e a t i n g - r e l a t e d )  and p s y c h o l o g i c a l
( s c h e d u l e - r e l a t e d )  f a c t o r s  which might  c o n t r i b u t e  to  in d u c e d  
d r i n k i n g .  In  s e c o n d - o r d e r  s c h e d u l e s ,  some o f  th e  food 
p r e s e n t a t i o n s  a r e  r e p l a c e d  by b r i e f  s t i m u l u s  p r e s e n t a t i o n s .  
The o c c u r r e r c e  o f  p e s t - s t i m u l u s  d r i n k i n g  i s  r e g a r d e d  as 
r e f l e c t i n g  th e  i n f l u e n c e  o f  p s y c h o l o g i c a l  f a c t o r s .
P r e l i m i n a r y  r e s e a r c h  a g r e e d  with p u b l i s h e d  a c c o u n t s  in 
t h a t  p o s t - s t i m u l u s  d r i n k i n g  by r a t s  was t y p i c a l l y  l e s s  
r e l i a b l e  and l e s s  r o b u s t  th an  p o s t - f o o d  d r i n k i n g .  Anim als  
t h a t  d rank  most r e l i a b l y  d u r i n g  p o s t - s t i m u l u s  components 
tended t o  resume d r i n k i n g  f o l lo w in g  t h e  o n s e t  of 
l e v e r - p r e s s i n g  d u r i n g  p o s t - f o c d  com ponen ts .  Such d r i n k i n g ,  
l i k e  p o s t - s t i m u l u s  d r i n k i n g ,  c o n s i s t e d  o f  s h o r t  b o u t s  which
a l t e r n a t e d  with b ou ts  o f  l e v e r - p r e s s i n g .  I t  was 
h y p o th e s iz e d  t h a t  s h o r t - b o u t  l i c k i n g  might  be a t e r m i n a l  
a c t i v i t y ,  a b e h a v i o r  whose r a t e  of o c c u r r e n c e  v a r i e s  
d i r e c t l y  with th e  p r o b a b i l i t y  o f  food p r e s e n t a t i o n s .
In  E xper im en t  1, a c o n t i n g e n c y  which r e q u i r e d  t h a t  
l i c k i n g  o c c u r  d u r i n g  each  component o f  a s e c o n d - o r d e r  
s c h e d u le  l e d  t c  an i n c r e a s e  i n  the  r a t e  of o c c u r r e n c e ,  but  
no t  i n  t h e  d u r a t i o n s ,  o f  s h o r t  l i c k  b o u t s .
I n  E xper im en t  2 ,  a u d i t o r y  s i g n a l s  in fo rm e d  a n im a l s ,  
th ro u g h o u t  each component,  o f  t h e  outcome {food o r  s t i m u l u s  
p r e s e n t a t i o n )  t o  f e l l o w  t h a t  component .  A c l e a r  
d i s c r i m i n a t i o n  i n  l e v e r - p r e s s i n g  between p r e - f o o d  and 
p r e - s t i m u l u s  s i g n a l s  was o b s e r v e d .  S i g n a l  e f f e c t s  on 
d r i n k in g  were m in im al ,  i n d i c a t i n g  t h a t  s h o r t - b o u t  d r i n k i n g  
i s  n o t  a t e r m i n a l  a c t i v i t y .
C o n t r o l  a n im a l s  n o t  g iv e n  c u t c o m e - s i g n a l s  d id  n o t  
r e l i a b l y  engage i n  s h o r t - b o u t  d r i n k i n g ,  w h i l e  8 o f  9 
an im a ls  p r e s e n t e d  w i th  such  s i g n a l s  d i d .  S h o r t - b o u t  
d r i n k in g  d e c l in e d  f o l l o w i n g  rem ova l  of t h e  s i g n a l - o u t c o m e  
c o r r e l a t i o n .  E n v iron m en ta l  p r e d i c t a b i l i t y  may i n f l u e n c e  
s h o r t - b o u t  d r i n k i n g .
I n  Experiment  3, d r i n k i n g  a f t e r  a f o o d - p a i r e d  s t i m u l u s  
on probe t r i a l s  d i f f e r e d  from t h a t  observed  f o l lo w in g  
p r e s e n t a t i o n s  o f  a s t i m u l u s  n o t  p a i r e d  w i th  fo o d .  D r in k in g  
f o l lo w in g  th e  f o o d - p a i r e d  s t i m u l u s  more c l o s e l y  r e sem b led
p o s t - f o o d  d r i n k i n g  i n  t o u t  d u r a t i o n ,  l a t e n c y ,  and number and 
d i s t r i b u t i o n  c f  l i c k s  w i t h in  components .
S h o r t - b o u t  d r i n k i n g  i s  n o t  a t e r m i n a l  a c t i v i t y ,  and i s  
i n d e p e n d e n t  both  o f  t h e  r a t e  and o f  t h e  o c c u r r e n c e  of  
l e v e r - p r e s s i n g .  While s h o r t - b c u t  d r i n k i n g  i s  s e n s i t i v e  t o  
r e i n f o r c e m e n t  c o n t i n g e n c i e s ,  i t  i s  not  n o rm a l ly  so 
c o n t r o l l e d .  The d r i n k i n g  s t y l e  commonly d e s c r i b e d  as 
s c h e d u l e - in d u c e d  depends  upon t h e  p r i o r  p r e s e n t a t i o n  o f  food 
o r  o f  a f o o d - c o r r e l a t e d  s t i m u l u s .
x i i
I .  INTRODUCTION &ND LI TER&TURE REVIEW
I t  h a s  become c l e a r  in  r e c e n t  y e a r s  t h a t  t h e  p e r i o d i c  
p r e s e n t a t i o n  o f  food  t o  hungry  a n im a l s  may g iv e  r i s e  to
d i s t i n c t i v e  p a t t e r n s  o f  b e h a v i o r .  S taddon  and Simmelhag
(1971) p r e s e n t e d  hungry p ig e o n s  with  food a c c o rd in g  t o  a
sc h e d u le  which d e l i v e r e d  food a t  12 -sec  i n t e r v a l s
i n d e p e n d e n t l y  of  t h e  a n i m a l s '  b e h a v io r  (Fixed  Time [FT] 
12-sec  s c h e d u l e ) .  B e h a v io r  t h a t  o c c u r re d  e a r l y  i n  t h e  
i n t e r r e i n f o r c e m e n t  i n t e r v a l  ( p o s t - f o o d  b e h a v i o r ,  i n t e r i m  
a c t i v i t i e s )  d i f f e r e d  c o n s i s t e n t l y  from b e h a v io r  t h a t  
o c c u r r e d  l a t e r  i n  t h e  i n t e r v a l  ( p r e - f o o d  b e h a v i o r ,  t e r m i n a l  
a c t i v i t i e s ) .  I n t e r i m  b e h a v io r  i n c l u d e d  w i n g - f l a p p i n g  and 
o r i e n t a t i o n  away from t h e  f e e d e r  a r e a .  T e rm in a l  b e h a v io r  
i n c l u d e d  p e c k in g  and  o r i e n t a t i o n  toward th e  f e e d e r  a r e a .  
The p a t t e r n  o f  b e h a v io r  d u r i n g  i n t e r r e i n f o r c e m e n t  i n t e r v a l s  
f r e g u e n t l y  assumed a s t e r e o t y p e d  c h a r a c t e r ,  the  n a t u r e  o f  
which v a r i e d  among b i r d s .  A s i m i l a r  d i s t i n c t i o n  between 
i n t e r i m  and t e r m i n a l  was made with r e s p e c t  to  th e  b e h a v io r  
of r a t s  p r e s e n t e d  with  fo od  a c c o r d i n g  t o  a FT 3 0 - s e c  
s c h e d u l e  (Staddon and Ayres ,  1975). The r a t s '  i n t e r i m  
b e h a v io r  in c lu d e d  d r i n k i n g  and ru n n in g .  T e rm in a l  b e h a v io r  
c o n s i s t e d  l a r g e l y  o f  n o s in g  a ro un d  t h e  f e e d e r .
2With b o th  c a t s  and p i g e o n s ,  t h e  p r o b a b i l i t i e s  of  
i n t e r i m  and t e r m i n a l  b e h a v io r  fo l lo w e d  d i s t i n c t i v e  t im e 
c o u rs e s  d u r i n g  t h e  i n t e r r e i n f o r c e m e n t  i n t e r v a l .  The 
p r o b a b i l i t y  o f  i n t e r i m  b e h a v io r  peaked  e a r l y  i n  t h e  i n t e r v a l  
and d e c l i n e d  t h e r e a f t e r .  The p r o b a b i l i t y  of  t e r m i n a l
b e h a v io r  was low soon a f t e r  food d e l i v e r i e s ,  b u t  i n c r e a s e d
t h r o u g h o u t  t h e  i n t e r v a l .  T erm ina l  b e h a v i o r ,  once begun,  
t y p i c a l l y  occup ied  t h e  r e m a in d e r  o f  t h e  i n t e r r e i n f o r c e m e n t  
i n t e r v a l  (Staddon,  1977). S i m i l a r  r e s u l t s  have been found  
with r e s p o n s e - d e p e n d e n t  s c h e d u l e s  in  which r e i n f o r c e m e n t  i s  
c o n t i n g e n t  upcn t h e  o c c u r r e n c e  of a s p e c i f i e d  r e s p o n s e .  The 
r e q u i r e d  r e s p o n se  may be r e g a r d e d  as t h e  p r i n c i p a l  form of  
t e r m i n a l  b e h a v i o r  i n  r e s p o n s e - d e p e n d e n t  s c h e d u l e s .
W hile  t e r m i n a l  b e h a v i o r ,  i n  th e  form o f  r e q u i r e d  
r e s p o n d i n g ,  has  been e x t e n s i v e l y  s t u d i e d  f o r  a t  l e a s t  42 
y e a r s  [ S k in n e r ,  1938) , i t  i s  on ly  i n  th e  l a s t  20 yea rs  t h a t  
r e s e a r c h e r s  have begun s y s t e m a t i c  i n v e s t i g a t i o n s  of i n t e r i m  
b e h a v i o r .  Contemporary i n t e r e s t  i n  i n t e r i m  b e h a v i o r  
developed  as a c o nseq u en ce  c f  r e s e a r c h  by Falk d u r in g  t h e
1960 ' s .  Fa lk  [196 1) r e q u i r e d  t h a t  r a t s  p r e s s  a l e v e r  f o r
food ,  s m a l l  amounts of  which became a v a i l a b l e  e v e r y  60 s e c  
[Fixed I n t e r v a l  [ F I ]  6 0 - s e c  s c h e d u l e ) .  U n l ike  most e a r l i e r  
i n v e s t i g a t c r s ,  F a lk  made w a te r  f r e e l y  a v a i l a b l e  t c  h i s  r a t s  
d u r in g  t h e  e x p e r i m e n t a l  s e s s i o n s .  F a lk  found t h a t  under  
th e se  c o n d i t i o n s  r a t s  would i n g e s t  abnorm ally  l a r g e  
q u a n t i t i e s  c f  w a te r .  S e s s io n  i n t a k e s  of water  were o f t e n  as 
h igh  a s  100 ml [n e a r ly  h a l f  t h e  a n im a l s '  tody weights)  , some
32 . 5 - 4  t im e s  the  normal  24 -h r  i n t a k e  o f  such  r a t s  (Fa lk ,  
1961).  T h is  c o p io u s  i n t a k e  o f  water  o c c u r r e d  d u r in g  
s e s s i o n s  which l a s t e d  s l i g h t l y  l c n g e r  than  t h r e e  h o u rs .
A s e r i e s  o f  s t u d i e s  by F a lk  and o t h e r s  (reviewed by 
F a lk ,  196S, 1971) p rov ided  no p h y s i o l o g i c a l  e x p l a n a t i o n  f o r
the e x c e s s i v e  d r i n k i n g .  The d r i n k i n g  d i d ,  however ,  a p p e a r  
s e n s i t i v e  t c  th e  p a r a m e te r s  o f  t h e  r e i n f o r c e m e n t  s c h e d u l e ,  
p a r t i c u l a r l y  th e  d u r a t i o n  of the  i n t e r r e i n f o r c e m e n t  
i n t e r v a l .  D r ink ing  l e v e l s  were b i t o n i c a l l y  r e l a t e d  to  
i n t e r v a l  d u r a t i o n ,  i n c r e a s i n g  t o  a maximum a t  i n t e r v a l  
d u r a t i o n s  o f  2 - 4  m in . , and d e c r e a s i n g  t h e r e a f t e r .  
F u r t h e r ,  t h e  e x c e s s i v e  d r i n k i n g  d i s a p p e a r e d  when p e r i o d i c  
food p r e s e n t a t i o n s  were d i s c o n t i n u e d .  Fo r  t h e s e  r e a s o n s ,  
the  e x c e s s i v e  d r i n k i n g  was d e s c r i b e d  as s c h e d u l e - i n d u c e d  
p o l y d i p s i a ,  o r  s c h e d u l e - in d u c e d  d r i n k i n g .
Fa lk  (1969, 1971) p o i n t e d  o u t  s i m i l a r i t i e s  between th e  
v a r i o u s  t y p e s  o f  i n t e r i m  o r  s c h e d u le - in d u c e d  b e h a v i o r s  and 
the  b e h a v i o r s  which o c c u r  a s  d i s p l a c e m e n t  a c t i v i t i e s  i n  
n a t u r a l  s e t t i n g s .  among t h e  i n t e r i m  a c t i v i t i e s  which have 
te e n  i n v e s t i g a t e d  a r e  runn ing  (L e v i t s k y  and C o l l i e r ,  1968), 
i n g e s t i o n  o f  n o n d i g e s t i b l e  s u b s t a n c e s  (Freed and Hymowitz,
1969) ,  l i c k i n g  a t  a i r  s t r e a m s  (T ay lo r  and L e s t e r ,  1969) ,  
a g g r e s s i o n  a g a i n s t  c c n s p e c i f i c s  (Huston and D e S is to ,  197 1), 
and g e n e r a l  motor a c t i v i t y  (Kelly and Hake, 1 970; O sb o rn e ,  
1978 ). S p e c i e s  i n  which i n t e r i m  b e h a v i o r  h a s  been s t u d i e d  
i n c l u d e  p ig e o n s  (Magyar and M alagodi ,  1980 ; Shanab and 
E e te r s o n ,  1968 ; Staddon and Simmelhag, 197 1), doves
4{McFarland, 1965), monkeys { a l ien  and K ensh a lo ,  1976) ,  mice 
{ F a l f a i ,  K u tsc h e r ,  and Symons, 1971) , q u in e a  p i q s  ( P o r t e r ,  
Sozer ,  and M cesch l ,  1977) , q e r b i l s  ( P o r t e r  and B ry a n t ,  
1978), and humans {Kachanoff ,  e t  a l . ,  1973; K e l ly  and Hake,
1970), a s  wel l  as  r a t s .
Apar t  from i t s  a p p a r e n t  wide g e n e r a l i t y ,  i n t e r i m  
b e h a v io r  i s  worthy c f  f u r t h e r  s tu d y  f o r  a t  l e a s t  two 
r e a so n s .
F i r s t l y ,  t h e s e  b e h a v i o r s  o f t e n  o c c u r  i n  e x c e s s —  f a r  
above l e v e l s  o b se rv e d  in  t h e  a b se n c e  o f  p e r i o d i c  food 
p r e s e n t a t i o n s .  The e x c e s s i v e  c h a r a c t e r  o f  i n t e r i m  d r i n k i n g  
h a s  a l r e a d y  been d e s c r i b e d .  I n t e r i m  a g g r e s s i o n  in  p ig e o n s  
i s  s u f f i c i e n t l y  i n t e n s e  t h a t  i n v e s t i g a t o r s  o f t e n  use s t u f f e d  
decoys  i n  p l a c e  o f  l i v e  t a r g e t s .  F u r t h e r ,  i n t e r i m  b e h a v i o r  
may occu r  even when i t  has  t h e  e f f e c t  of d e l a y in g  fo o d  
p r e s e n t a t i o n s  ( F lo ry  and L i c k f e t t ,  1974). The e x c e s s i v e  
c h a r a c t e r  o f  s c h e d u le - in d u c e d  b e h a v i o r s ,  t o g e t h e r  w ith  t h e i r  
s t e r e o t y p y  and r e l i a b l e  o c c u r r e n c e ,  have l e d  a number o f  
i n v e s t i g a t o r s  ( e . g . .  Cantor and W ilson ,  1978; F a l k , 1977) to  
s u g g e s t  t h a t  t h i s  ty p e  o f  b e h a v i o r  might  s e rv e  a s  a model 
f o r  human com pu ls iv e  b e h a v io r .  Whether  or  no t  t h e  p e r c e i v e d  
analogy between com puls ive  and i n t e r i m  b e h a v i o r  i s  v a l i d ,  i t  
would c l e a r l y  be u s e f u l  t o  u n d e r s t a n d  how such  a p p a r e n t l y  
m a la d a p t iv e  b e h a v i o r  a r i s e s  and how i t  may be c o n t r o l l e d .
S e c o n d ly ,  an u n d e r s t a n d i n g  o f  s c h e d u l e - i n d u c e d  b e h a v i o r  
may shed l i g h t  upon th e  mechanisms by which m o t i v a t i o n a l  
sy s tem s  i n t e r a c t .  S c h e d u le - in d u c ed  a g g r e s s i o n  i n  p ig e o n s
5re s e m b le s  " n a t u r a l "  a g g r e s s i o n  w ith  r e s p e c t  to  t h e  f e a t u r e s  
of the  t a r g e t  by which i t  i s  c o n t r o l l e d  [Looney and Cohen, 
1974) and w i th  r e s p e c t  t o  the  c h a r a c t e r  of  c o n c u r r e n t l y  
e m i t t e d  v o c a l i z a t i o n s  [ B a s h o t t e ,  e t  a l .  , 1975).
S c h e d u le - in d u c e d  d r i n k i n g  r e s e m b le s  d e p r i v a t i c n - i n d u c e d  
d r i n k in g  in  t h a t  b o th  a re  a t t e n u a t e d  by stomach p r e l o a d in g  
w i th  w a te r  (Cope, S a n g e r ,  and Blackman, 1977) and by 
sys tem ic  i n i e c t i o n s  o f  a t r o p i n e  [Burks and F i s h e r ,  1970),  
and b o th  a r e  s e n s i t i v e  t o  th e  p a l a t a b i l i t y  o f  th e  l i g u i d  
which i s  i r g e s t e d  [ F a l k ,  1966; Sega l  and Deadwyler ,  1965; 
Wayner and Greenberg ,  197 2 ) .  Yet t h e  o c c u r r e n c e  o f  
s c h e d u l e - i n d u c e d  b e h a v i o r  d e p en ds  upon such p a r a m e te r s  o f  
the  food p r e s e n t a t i o n  s c h e d u l e  as f r eq u e n cy  and m agni tude  of 
r e i n f o r c e m e n t  (F a lk ,  1971) ,  s u g g e s t i n g  t h a t  f a c t o r s  which 
might  i n t u i t i v e l y  be th o u g h t  t o  c o n t r o l  a c t i v i t y  w i t h i n  th e  
m o t i v a t i o n a l  sys tem r e s p o n s i b l e  f o r  e a t i n g  a r e  c a p a b l e  o f  
i n f l u e n c i n g  a c t i v i t y  w i th in  o t h e r  m o t i v a t i o n a l  sys tem s .
D r in k in g  ty  r a t s  has b een  the  most w id e ly  s t u d i e d  o f  
th e  v a r i o u s  i n t e r i m  b e h a v i o r s .  The r e s e a r c h  em phas is  on 
i n t e r i m  d r i n k i n g  h a s  been u n f o r t u n a t e  from a t h e o r e t i c a l  
p e r s p e c t i v e  h e ca u se  t h e r e  i s  e v id e n ce  to  s u g g e s t  a s p e c i a l  
r e l a t i o n s h i p  between d r i n k i n g  and e a t i n g  i n  r a t s .  K i s s i l e f f  
(1969) found  t h a t  when b o th  food  and w a te r  were f r e e l y  
a v a i l a b l e  to  n c n -d e p r iv e d  r a t s ,  some 40% of  th e  a n i m a l s '  
d a i l y  w a te r  i n t a k e  o c c u r r e d  d u r in g  p e r i o d s  i i rm ed ia te ly  
f o l lo w in g  e a t i n g .  F i t z s i m c n s  and LeMagnen [19 6S) showed 
t h a t  th e  amount o f  d r i n k i n g  which o c c u r s  a f t e r  a meal i s  a
6d i r e c t  l i n e a r  f u n c t i o n  o f  meal s i z e .  The a s s o c i a t i o n  
between e a t i n g  and d r i n k i n g  e x t e n d s  a l s o  to  th e  c a s e  o f  
hungry r a t s  which, when a l lo w e d  f r e e  a c c e s s  t o  bo th  food  and 
w a te r ,  a l t e r n a t e  between b o u t s  of e a t i n g  and d r i n k i n g  
( l o t t e r ,  Woods, and V a s s e l l i ,  1973)..
I t  h a s  t e e n  a rg u e d  [ h o t t e r ,  V a s s e l l i ,  and Woods, 1973; 
S t e i n ,  1964) t h a t  t h e  d r i n k i n g  which o c c u r s  be tw een  p e r i o d i c  
food p r e s e n t a t i o n s  i s  n o t h in g  more t h a n  a m a n i f e s t a t i o n  of 
t h e  r a t ' s  n a t u r a l  i n c l i n a t i o n  t o  d r i n k  upon c o m p le t io n  o f  a 
meal.  Each food p r e s e n t a t i o n  may be r e g a r d e d  a s  t h e  
e g u i v a l e n t  c f  a sm a l l  m ea l .  The l a r g e  w a te r  i n t a k e  seen  
d u r ing  e x p e r i m e n t a l  s e s s i o n s  i s  t h e n  a c o n segu en ce  o f  the  
a n i m a l ' s  d r i n k i n g  a f t e r  e a c h  of a r e l a t i v e l y  l a r g e  number o f  
meals  d u r i n g  the  s e s s i o n .  I f  t h i s  view were c o r r e c t ,  i t  
would d im in i s h  t h e  u s e f u l n e s s  and g e n e r a l i t y  of  
s c h e d u l e - in d u c e d  d r i n k i n g  a s  a model i n t e r i m  b e h a v i o r .
Evidence  t o  s u p p o r t  t h e  view t h a t  s c h e d u l e - i n d u c e d  
d r i n k in g  i s  b e s t  r e g a r d e d  a s  a p u r e l y  p o s t - p r a n d i a l  
phenomenon i s  a s  f o l l o w s .  F i r s t ,  most i n t e r i m  d r i n k i n g  
o c cu rs  d u r i n g  p e r i o d s  which im m e d ia te ly  f o l l o w  consum ption  
of the  fo od  r e i n f o r c e r  (King and S c h a e f f e r ,  1973; S c h a e f f e r  
and S a l z b e r g ,  1973) .  Second,  th e  amount of  d r i n k i n g  p e r  
i n t e r r e i n f o r c e m e n t  i n t e r v a l  i s  a f u n c t i o n  of  r e i n f o r c e r  
magnitude [Couch, 1974; F a lk ,  1967; F lo ry ,  1971). T h i r d ,  
d r i n k in g  f a i l s  t o  d ev e lo p  i f  Wesson o i l  i s  used as a 
r e i n f o r c e r  i n  p l a c e  o f  food ( S t r i e k e r  and A d a i r ,  1964) ,  and, 
once d e v e l o p e d ,  d r i n k i n g  may d i s a p p e a r  i f  food r e i n f o r c e r s
7a r e  r e p l a c e d  e i t h e r  by milk ( S t e i n ,  1964) o r  by i n t r a c r a n i a l  
s t i m u l a t i o n  (Cchen and Hendelson ,  1974) . F i n a l l y ,  use  of  
food c o n t a i n i n g  a h ig h  p e r c e n t a g e  by weigh t  o f  wa ter  may 
r e t a r d  t h e  development  o f  s c h e d u l e - i n d u c e d  d r i n k i n g  
(Bawkins, jet a l . r 1972) .
The i n t e r p r e t a t i o n  of  i n t e r i m  d r i n k i n g  as  s o l e l y  an 
a u to m a t i c  r e s p o n s e  t o  food  i n g e s t i o n  h as  n o t  been 
u n i v e r s a l l y  a c c e p t e d .  Both Wayner (1974) and K i l l e e n  (1975) 
have a rg u e d  t h a t  food  p r e s e n t a t i o n s  to  hungry  an im als  may be 
re g a rd e d  as  s t i m u l i  which e l i c i t  a t r a n s i e n t  i n c r e a s e  i n  
n o n s p e c i f i c  a r o u s a l .  In t h i s  v iew ,  a r o u s a l ,  which i s  
r e g a r d e d  as an e n e r g i z e r  of b e h a v i o r ,  augments  t h e  
a l r e a d y - p r e s e n t  b e h a v i o r a l  t e n d e n c i e s  o f  t h e  a n i n a l .  High 
l e v e l s  o f  d r i n k i n g  a r e  m a in ta in e d  by p e r i o d i c  food  
p r e s e n t a t i o n s  b e c a u s e  t h e  a n i m a l ' s  t e n d e n c y  to  d r in k  a f t e r  
e a t i n g  i s  e l e v a t e d  by t h e  a r o u s i n g  e f f e c t  o f  th e  food 
p r e s e n t a t i o n s .
B eh av io r  a t  any  p o i n t  i n  t im e  i s  a j o i n t  f u n c t i o n  of 
t h e  a n i m a l ' s  i n t e r n a l  s t a t e ,  i n c l u d i n g  l e v e l  of  a r o u s a l ,  and
of the f e a t u r e s  o f  i t s  e n v i ro n m e n t .  I f  w a te r  i s
u n a v a i l a b l e ,  o t h e r  b e h a v i o r s  t a k e  the  p l a c e  o f  d r i n k i n g .  
Like d r i n k i n g ,  t h e s e  b e h a v io r s  o c c u r  a t  h i g h e r  l e v e l s  th an  
would be obse rved  i n  t h e  a b se n c e  o f  p e r i o d i c  food
p r e s e n t a t i o n s  b eca u se  o f  t h e  e n e r g i z i n g  e f f e c t  o f  such
e v en ts .
8P a r t i a l  s u p p o r t  f o r  t h i s  view comes from K i l l e e n ' s  
[1975) r e s e a r c h  which i n d i c a t e s  i n c r e a s e d  motor a c t i v i t y  
im m ed ia te ly  f o l l o w in g  r e i n f o r c e m e n t .  Osborne (1978) showed 
t h a t ,  a s  with s c h e d u l e - i n d u c e d  d r i n k i n g ,  t h e  e x t e n t  o f  th e  
p o s t - r e i n f c r c e m e n t  i n c r e a s e  i n  g e n e r a l  motor  a c t i v i t y  i s  a 
f u n c t i o n  of r e i n f o r c e r  m a g n i tu d e .  Thus t h e  e f f e c t  of  
r e i n f o r c e r  magnitude cn i n t e r i m  d r i n k i n g  c a n n o t  be  r e g a r d e d  
a s  d e m o n s t r a t i n g  t h a t  such d r i n k i n g  o c c u r s  s c l e l y  a s  a 
r e s p o n s e  t c  t h e  c o n se q u e n c e s  of food  i n g e s t i o n .
The above f a i l s  t o  e x p l a i n  why b e h a v io r s  e t h e r  t h a n  t h e  
r e q u i r e d  r e s p o n s e  s h o u l d  be e n e r g i z e d  by food  p r e s e n t a t i o n s .  
S taddon  ( 1977) has a rgued  t h a t  when food  i s  p r e s e n t e d  at  
r e g u l a r  i n t e r v a l s ,  t h e  e a r l y  ( p o s t - f o o d )  and l a t e  (p re - fo o d )  
p o r t i o n s  of  i n t e r r e i n f o r c e m e n t  p e r i o d s  a c q u i r e  t h e  
p r o p e r i t e s  c f  d i s c r i m i n a t i v e  s t i m u l i .  The p o s t - f o o d  p e r i o d  
a c t s  a s  a s i g n a l  t h a t  t h e  p r o b a b i l i t y  o f  f o o d ' s  b e in g  
p r e s e n t e d  i s  t e m p o r a r i l y  low ,  while  th e  p r e - f o o d  p e r i o d  
s i g n a l s  t h a t  th e  p r o b a b i l i t y  o f  a food  p r e s e n t a t i o n  i s  h igh.
While  t h e  p r o b a b i l i t y  of r e i n f o r c e m e n t  i s  low d u r in g  
th e  p o s t - f o o d  p e r i o d ,  t h e  m o t i v a t i o n a l  s t a t e  of  th e  a n im a l  
i s  d i f f e r e n t  from t h a t  which p r e v a i l s  d u r in g  p e r i o d s  o f  h ig h  
r e i n f o r c e m e n t  p r o b a b i l i t y .  Staddon (1977) r e f e r r e d  to  the  
a n i m a l ' s  m o t i v a t i o n a l  s t a t e  e a r l y  i n  th e  i n t e r r e i n f o r c e m e n t  
i n t e r v a l  as an i n t e r i m  s t a t e ;  the  m o t i v a t i o n a l  s t a t e  l a t e  i n  
the  i n t e r v a l  was r e f e r r e d  t o  as a t e r m i n a l  s t a t e .  With in  
t h i s  f ramework,  b e h a v i o r a l  t e n d e n c i e s  c o n t r o l l e d  by t h e  
i n t e r i m  s t a t e  would be augmented by t h e  a r o u s i n g  e f f e c t  of
9food p r e s e n t a t i o n s ,  and m ig h t ,  t h e r e f o r e ,  g iv e  r i s e  t o  
e x c e s s iv e  b e h a v io r .
The c h a r a c t e r  o f  th e  i n t e r i m  s t a t e  depends  both upon 
the t y p e s  o f  e n v i r o n m e n t a l  s t i m u l i  p r e s e n t  and upon the  
t y p e s  o f  b e h a v io r  i n  which t h e  a n im a l  i s  l i k e l y  to  e n g a g e .  
I f  water i s  p r e s e n t  and i f  t h e  r e i n f o r c e r  i s  f o o d ,  t h e n  th e  
i n t e r i m  s t a t e  i s  l i k e l y  t c  re sem b le  t h i r s t ,  a t  l e a s t  in
r a t s .  F a lk  (1966) and A l l e n  and P o r t e r  (1975) found t h a t  
r a t s  would perform a r e s p o n s e  i n  o r d e r  t o  g a in  a c c e s s  to  
w a te r  d u r in g  t h e  p e s t - f o o d  p e r i o d ,  e x a c t l y  a s  would be 
e x p ec te d  i f  t h e  a n im a ls  were t h i r s t y .  S taddcn  (1977) 
r e p o r t e d  t h a t  once a n im a l s  had r e c e i v e d  s u f f i c i e n t  t r a i n i n g  
t o  e s t a b l i s h  t h e  d i s c r i m i n a t i v e  f u n c t i o n s  of th e  p o s t -  and 
p re - fo o d  p e r i o d s ,  t h e y  o f t e n  f a i l e d  t o  e a t  food p r e s e n te d  
u n e x p e c te d ly  d u r in g  the  p o s t - f c o d  p e r io d .  I t  seems, 
t h e r e f o r e ,  t h a t  a l t h o u g h  f o o d - d e p r iv e d  r a t h e r  th an  
w a t e r - d e p r i v e d ,  a n im a l s  m iqh t  d r i n k  d u r in g  the  p o s t - f o o d
per iod  b e c a u s e  th e y  a r e  t h i r s t y  r a t h e r  t h a n  hungry .
E v idence  t o  s u p p o r t  S t a d d c n ' s  (1977) c o n t e n t i o n  t h a t  
i n t e r i m  b e h a v io r  depends upon d i s c r i m i n a b l e  p e r i o d s  o f  low 
and high r e i n f o r c e m e n t  p r o b a b i l i t y  comes from r e s e a r c h  in  
which d r i n k i n g  d u r i n g  e x p osu re  t o  Eandom I n t e r v a l  (El) 
s c h e d u l e s  i s  compared t o  d r i n k i n g  d u r in g  ex po su re  t o  
V a r i a b l e  I n t e r v a l  (VI) s c h e d u l e s  cf  food  p r e s e n t a t i o n .  HI
s c h e d u le s  a r e  so d e s ig n e d  t h a t  t h e  p r o b a b i l i t y  of
r e i n f o r c e m e n t  i s  h e ld  a t  a u n i fo rm ly  low l e v e l  th ro u g h o u t  
the  e x p e r i m e n t a l  s e s s i o n .  Thus r e i n f o r c e m e n t  i s
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e q u i  p r o b a b le  a t  a l l  t i m e s .  VI s c h e d u l e s ,  by com par ison ,  a r e  
com pr ised  cf a r e l a t i v e l y  s m a l l  number of  p r e - s p e c i f  i e d  
i n t e r r e i n f c r c e m e r t  i n t e r v a l  d u r a t i o n s .  With such s c h e d u l e s ,  
t h e r e  a r e  p e r i o d s  when food  may become a v a i l a b l e  with  some 
p r o b a b i l i t y  and o t h e r  t im e s  a t  which food n e v e r  becomes 
a v a i l a b l e .
M i l l e x s c n ,  a l i e n ,  and P i n k e r  I 1977) o b t a i n e d  r e l i a b l e  
i n t e r i m  d r i n k i n g  from o n ly  two o f  e i g h t  r a t s  exposed t o  a BI
6 0 -se c  s c h e d u l e ,  w h i le  a l l  fo u r  r a t s  exposed  t o  a VI 6 0 -sec  
s c h e d u l e  e x h i b i t e d  a p p r e c i a b l e  i n t e r i m  d r i n k i n g .  This  
f i n d i n g  was r e p l i c a t e d  by L ash le y  and H o s s e l l i n i  (1980) with  
r a t s  exposed  t o  a RT 120-sec  s c h e d u l e .  In a second 
c o n d i t i o n ,  L ash ley  and R o s s e l l i n i  (1980) found  t h a t  when 
food p r e s e n t a t i o n s  on t h e  RT 120-sec  s c h e d u l e  were p receded  
by a 5 - s e c  warning s t i m u l u s ,  t h e r e b y  s e p a r a t i n g  t h e  s e s s i o n  
i n t o  d i s c r i m i n a b l e  p e r i o d s  o f  h ig h  and low r e i n f o r c e m e n t  
p r o b a b i l i t y ,  r a t s  e x h i b i t e d  a p p r e c i a b l e  i n t e r i m  d r i n k i n g .
I n  summary, t h e r e  i s  e v id e n c e  t h a t  i n t e r i m  d r i n k i n q  may 
be  p a r t i a l l y  a co nseq u e n ce  o f  f a c t o r s  r e l a t e d  t o  an a n i m a l ' s  
n a t u r a l  t e r d e r c y  t o  d r i n k  a f t e r  e a t i n g  and p a r t i a l l y  a 
conseg uence  o f  o t h e r  f a c t o r s  r e l a t e d  t o  an a n i m a l ' s  
e x p e r i e n c e  w i th  t h e  f e e d  p r e s e n t a t i o n  s c h e d u le .  The s o r t s  
of e x p e r i m e n t s  t h u s  f a r  d e s c r i b e d  do n o t  s u c c e s s f u l l y  
i s o l a t e  t h e  r e l a t i v e  c o n t r i b u t i o n s  of  t h e s e  f a c t o r s  b e ca u se  
p e r i o d s  o f  low r e i n f o r c e m e n t  p r o b a b i l i t y  and p resum ably  of  
h igh  a r o u s a l ,  which may r e s p e c t i v e l y  g iv e  r i s e  t o  and 
enhance  i n t e r i m  d r i n k i n g ,  c l o s e l y  fo l low  t h e  consum ption  of
11
f o o d ,  t h e r e b y  c on fo u nd in g  t h e  two t y p e s  o f  f a c t o r s .  T h i s  
problem may be c i r c u m v e n te d  th rough  th e  use o f  s e c o n d - o r d e r  
r e i n f o r c e m e n t  s c h e d u l e s .
I n  s e c o n d - o r d e r  s c h e d u l e s ,  some p r o p o r t i o n  c f  t h e  food 
p r e s e n t a t  i c r s  i s  r e p l a c e d  by p r e s e n t a t i o n s  o f  a n o t h e r  
s t i m u l u s  such as  a l i g h t  f l a s h  or a b r i e f  t c n e .  The
s t i m u l u s  p r e s e n t a t i o n  i s  e q u i v a l e n t  to  the food p r e s e n t a t i o n  
with r e s p e c t  t o  i n f o r m a t i o n  c o n t e n t .  Each s i g n a l s  th e  s t a r t  
of  a p e r i o d  o f  low r e i n f o r c e m e n t  p r o b a b i l i t y .
The e x p e r i m e n t a l  s e s s i o n  may be r e g a r d e d  a s  composed o f  
two t y p e s  o f  i n t e r v a l s  or components— t h o s e  which b e g in  
w i th  food  p r e s e n t a t i o n s  ( p o s t - f o c d  components)  and t h o s e  
which b e g in  with s t i m u l u s  p r e s e n t a t i o n s  ( p o s t - s t i m u l u s
com po n en ts ) .  C om parisons  can  be made be tween  b e h a v io r
d u r in g  p o s t - f o o d  components  and b e h a v i o r  d u r in g
p o s t - s t i m u l u s  components .  F o r  the  p r e s e n t  p u r p o s e s ,  t h e
q u e s t io n  of  i n t e r e s t  i s  whether  d r i n k i n g  w i l l  o c c u r  d u r in g  
p o s t - s t i m u l u s  components  a s  wel l  a s  d u r i n g  p o s t - f o o d
components .  The o c c u r r e n c e  o f  d r i n k i n g  d u r in g  p o s t - s t i m u l u s  
components  wculd be  p o w e r fu l  e v id e n c e  t h a t  i n t e r i m  d r i n k i n g  
i s  c o n t r o l l e d  by r e i n f o r c e m e n t  p r o b a b i l i t y  (S taddon,  1977) 
as w e l l  as  by t h e  p r i o r  i n g e s t i c n  of food ( L o t t e r ,  Hoods, 
and V a s s e l l i ,  1973, S t e i n ,  1964) .
K e l l e h e r  (1966) h a s  d e s c r i b e d  a n o t a t i o n a l  sys tem f o r  
t h e  d e s c r i p t i o n  o f  s e c c n d - o r d e r  s c h e d u l e s .  I f  e v e r y  t h i r d  
c o m p le t io n  o f  a Fixed I n t e r v a l  (FI) 6 0 - s e c  component ends  
w i th  a food p r e s e n t a t i o n ,  th en  th e  sch ed u le  may be d e s c r i b e d
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a s  a F ixed  Ra t io  ( FE) 3 (FI 60: S) s e c c n d - o r d e r  s c h e d u le .  
I f ,  on a v e r a g e ,  e v e r y  e t h e r  FI  60 component ends w i th  a food 
p r e s e n t a t i o n ,  t h e  s c h e d u le  may be d e s c r i b e d  a s  V a r i a b l e  
B a t io  (VR) 2 (FI 6 0 : S ) .  The ,,:S" s e r v e s  t o  i n d i c a t e  t h a t  a 
s t i m u l u s  i s  p r e s e n t e d  when food d e l i v e r i e s  a r e  o m i t t e d .  I f  
th e  s t i m u l u s  i s  one  which a l s c  accom pan ies  food d e l i v e r i e s  
( p a i r e d  s t i m u l u s ) ,  t h e n  an a p p r o p r i a t e  n o t a t i o n  miqht be 
VR 2 (FI 60: Sp ) .  I f  t h e  s t i m u l u s  n e v e r  o c c u r s  i n  
c o n j u n c t i o n  with fo o d  p r e s e n t a t i o n s  ( n o n - p a i r e d  s t i m u l u s ) ,  
t h e n  an  a p p r o p r i a t e  n o t a t i o n  might be VR 2 (FI 60: Sn) 
(S tu bb s ,  1971) .
R o s e n b l i t h  (1970) s t u d i e d  i n t e r i m  d r i n k i n g  by r a t s  
exposed t o  a FR 3 (FI 60:Sp) s e c c n d - o r d e r  s c h e d u l e .  Food 
d e l i v e r i e s ,  o c c u r r i n g  upon c o m p l e t i o n  of  e v e r y  t h i r d  
com ponent ,  were accompanied  by a c l i c k  and p rec ed e d  by a 
2 - s e c  f l a s h  c f  an ove rhead  l i g h t .  S t im u lu s  p r e s e n t a t i o n s  
o c c u r r i n g  i n  p l a c e  o f  food d e l i v e r i e s  c o n s i s t e d  o f  t h e  l i g h t  
f l a s h  f o l lo w e d  by t h e  c l i c k .
I n  R o s e n b l i t h ' s  (1970) e x p e r im e n t ,  d r i n k i n g  i n i t i a l l y  
o c c u r r e d  c n ly  f o l l o w i n g  food p r e s e n t a t i o n s .  a f t e r  s e v e r a l  
weeks of t r a i n i n g ,  however ,  d r i n k i n g  a l s o  began  to  o c c u r  
d u r in g  p o s t - s t i m u l u s  components .  P o s t - s t i m u l u s  d r i n k i n g ,  
once a c g u i r e d ,  c o n s i s t e d  c f  a b u r s t  of l i c k i n g  im m e d ia te ly  
a f t e r  t h e  s t i m u l u s  p r e s e n t a t i o n ,  f o l l o w e d  by a l t e r n a t i n g  
b u r s t s  o f  l i c k i n g  and r e s p o n d i n g .  Asymptotic  l e v e l s  o f  
p o s t - s t i m u l u s  d r i n k i n g  were lower t h a n  t h o s e  f o r  p o s t - f o o d  
d r i n k i n g .  An i n c r e a s e  in  th e  s i z e  of the  r e i n f o r c e r  from 45
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t o  250 mg l e d  t o  an i n c r e a s e  in  the  l e v e l  of p o s t - s t i m u l u s  
d r i n k i n g  f o r  a l l  t h r e e  s u b j e c t s .  The l e v e l  of p o s t - f o o d  
d r i n k i n g  i n c r e a s e d  f o r  on ly  one o f  t h e  t h r e e  s u b j e c t s  when 
t h e  r e i n f c r c e r  m agni tude  was i n c r e a s e d .  The e f f e c t s  o f  
r e i n f o r c e r  m agni tude  on d r i n k i n g  were l a t e r  r e p l i c a t e d  by 
a l i e n  and P o r t e r  [19 77 ) .
C o r f i e l d - S u m n e r , Blackman, and S t a i n e r  (1977) exposed 
one g roup  c f  r a t s  t o  a VR 2 [FI 60:Sn) r e s p o n s e - d e p e n d e n t  
s c h e d u l e .  a second  g ro u p  c f  r a t s  was exposed  t o  a 
VE 2 [FT 60 :Sn) r e s p o n s e - i n d e p e n d e n t  s c h e d u l e .  Food 
p r e s e n t a t i c r s  c o n s i s t e d  o f  th e  s e q u e n t i a l  d e l i v e r y  o f  fo u r
45-mq p e l l e t s  a t  0 . 5 - s e c  i n t e r v a l s .  The s t i m u l u s  p r e s e n t e d  
i n  p lac e  o f  food d e l i v e r i e s  c o n s i s t e d  o f  a 1 . 5 - s e c  b u r s t  of 
w h i t e  n o i s e  from an overhead s p e a k e r ,  accompanied  by 
e x t i n c t i o n  o f  th e  h o u s e l i g h t .  The s e q u e n c e  of  food and 
s t i m u l u s  p r e s e n t a t i o n s  was random.
a s  i n  S o s e n b l i t h ' s  [1970) s t u d y ,  p o s t - s t i m u l u s  d r i n k i n g  
was a c q u i r e d  more s lo w ly  and reached  a lo w e r  a sy m p to te  th an  
d id  p o s t - f o o d  d r i n k i n g ,  a t  l e a s t  among r a t s  i n  th e  
r e s p o n s e - d e p e n d e n t  c o n d i t i o n .  R a ts  in  t h e
r e s p o n s e - i n d e p e n d e n t  c o n d i t i o n  f a i l e d  t o  e x h i b i t  a p p r e c i a b l e  
p o s t - s t i m u l u s  d r i n k i n g .  C um ula t ive  r e c o r d s  su g g e s t e d  t h a t  
p o s t - s t i m u l u s  l i c k  b o u t s  t e n d e d  t o  be much s h o r t e r  t h a n  
p o s t - f o o d  l i c k  b o u t s .  F r e g u e n t l y  s e v e r a l  s h o r t  l i c k  b o u ts  
o ccu r red  d u r in g  p o s t - s t i m u l u s  components  whereas  p o s t - f o o d  
d r i n k in g  t y p i c a l l y  c o n s i s t e d  of a s i n g l e  l o n g  bou t  o f  
l i c k i n g .
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C la rk  (1978, u n p u b l i s h e d )  o b se rv e d  a p p r e c i a b l e  
p o s t - s t i m u l u s  d r i n k i n g  when r a t s  were exposed to  a 
VR 2 (P I  60: Sn) s c h e d u l e .  The no n p a i re d  s t i m u l u s  c o n s i s t e d  
of  a 1 . 5 - s e c  t o n e  p r e s e n t a t i o n .  R e i n f o r c e r s  c o n s i s t e d  of 
t h e  p r e s e n t a t i o n ,  a t  1 . 5 - sec i n t e r v a l s ,  of 1 -  7 45-mg food  
p e l l e t s .  As with t h e  p r e v i o u s  s t u d i e s ,  p o s t - s t i m u l u s  
d r i n k in g  deve loped  more s lo w ly  and r e a c h e d  a lower  a sym pto te  
t h a n  d id  p c s t - f o o d  d r i n k i n g  f o r  t h r e e  of  the  f o u r  r a t s .  For 
th e  f o u r t h  r a t ,  p o s t - f o o d  and p o s t - s t i m u l u s  d r i n k i n g  
d ev e loped  in  p a r a l l e l  and reached  s i m i l a r  a s y m p to t i c  l e v e l s .  
Dr ink ing  o c c u r r e d  p r i m a r i l y  d u r i n g  t h e  f i r s t  40 se c  of 
p o s t - f o o d  components ,  b u t  was e v e n l y  d i s t r i b u t e d  th ro u g h o u t  
p o s t - s t i m u l u s  com ponen ts .  P o s t - s t i m u l u s  d r i n k i n g  was 
c h a r a c t e r i z e d  by a somewhat l o n g e r  l a t e n c y  th a n  was 
p o s t - f o o d  d r i n k i n g .  F i n a l l y ,  b o u t s  of l i c k i n g  d u r in g  
p o s t - s t i m u l u s  components  t e n d e d  t o  a l t e r n a t e  w i th  b o u t s  of 
r e s p o n d in g  whereas F c s t - f o o d  d r i n k i n g  was seldom i n t e r r u p t e d  
by r e s p o n d in g .
O th e r  i n v e s t i g a t o r s  have had d i f f i c u l t y  in  o b t a i n i n g  
r e l i a b l e  p o s t - s t i m u l u s  d r i n k i n g  from r a t s  exposed t o  
s e c o n d - o r d e r  r e i n f o r c e m e n t  s c h e d u l e s  ( a l i e n ,  P o r t e r ,  and 
A r a z i e ,  1975 ; A l len  and P o r t e r ,  1977; C l a r k ,  1978, 
u n p u b l i s h e d ;  E o r t e r ,  e t  a 1. , 1975).. The r e a s o n s  for  t h e s e  
f a i l u r e s  rem ain  t o  be d i s c o v e r e d .
Of more im m edia te  conce rn  a r e  th e  r e p o r t e d  d i f f e r e n c e s  
between p o s t - f o o d  and p o s t - s t i m u l u s  d r i n k i n g .  These 
d i f f e r e n c e s  i n c l u d e  th e  low er  l e v e l s  of p o s t - s t i m u l u s
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d r i n k i n g ,  t h e  s lo w e r  a c q u i s i t i o n  of p o s t - s t i m u l u s  d r i n k i n g ,  
th e  a l t e r n a t i o n  d u r i n g  p o s t - s t i m u l u s  components  between 
l i c k i n g  and r e s p o n d in g ,  t h e  d i f f e r e n c e  i n  l a t e n c y ,  th e  
d i f f e r e n c e  in  l i c k  d i s t r i b u t i o n s ,  and the  d i f f e r e n c e  in  
s e n s i t i v i t y  t o  i n c r e a s e s  i n  r e i n f o r c e m e n t  magni tude.  I f  
s e c o n d - o r d e r  s c h e d u l e s  g iv e  r i s e  t o  d r i n k i n g  which d i f f e r s  
a c a l i t a t i  v e ly  from p o s t - f o o d  d r i n k i n g ,  t h e n  t h e  u s e f u l n e s s  
o f  t h e s e  s c h e d u l e s  to  i n v e s t i g a t i o n s  of i n t e r i m  b e h a v i o r  may 
be d i m in i s h e d .  No s t u d i e s  t o  d a t e  have a d d re s s e d  t h i s  
i s s u e .
The o b j e c t i v e s  o f  t h i s  d i s s e r t a t i o n  were tw o fo ld .  The 
f i r s t  was to  d e te rm in e  w he ther  p o s t - f o o d  and p o s t - s t i m u l u s  
d r i n k i n g  sh o u ld  be  r e g a r d e d  a s  q u a l i t a t i v e l y  d i f f e r e n t  
b e h a v i o r s .  The s e c o n d ,  assuming t h e r e  a r e  q u a l i t a t i v e  
d i f f e r e n c e s  between f i e  two, was t o  a t t e m p t  to c a t e g o r i z e  
p o s t - s t i m u l u s  d r i n k i n g  w i t h i n  t h e  i n t e r i m - t e r m i n a l  
framework.
I I . PRELIMI NARY RESEARCH
I t  i s  t h e  p u r p o s e  o f  t h i s  s e c t i o n  t o  summarize
o b s e r v a t i o n s  made on a r e l a t i v e l y  l a r g e  number o f  s u b j e c t s  
d u r in g  p r e l i m i n a r y  r e s e a r c h  w i th  VR 2 (FI:Sn) s e c o n d - o r d e r  
s c h e d u l e s .  T h is  w i l l  p ro v id e  bo th  a p o i n t  of d e p a r t u r e  f o r  
t h e  e x p e r i m e n t a l  m a n i p u l a t i o n s  d e s c r i b e d  i n  l a t e r  s e c t i o n s ,  
and a background  a g a i n s t  which t o  a s s e s s  t h e  e f f e c t s  of 
t h o s e  m a n i p u l a t i o n s .
A t o t a l  o f  21 s u b j e c t s  were s t u d i e d :  13 (301 -  306,
701 -  707) a lb i n o  (CD— C h a r l e s  River)  and 8 Harvard Brown
(Dr. W il l iam  Baum, P sy ch o lo g y  D e p t . ,  ONH) r a t s .  All were
a p p r o x i m a t e ly  t h r e e  months o f  age  a t  t h e  s t a r t  of
e x p e r i m e n t a t i o n ,  and were m a in ta in ed  a t  8051 of  t h e i r
f r e e - f e e d i n g  w e ig h ts  w h i l e  r e s e a r c h  was co n du c ted .  The
methodology used was s i m i l a r  t o  t h a t  d e s c r i b e d  und e r  Gener a l  
Method s . e x c e p t  t h a t  t h e  s e c o n d - o r d e r  s c h e d u l e  t o  which 
s u b j e c t s  301 -  306 were exposed  was com pr ised  c f  8 0 - s e c ,  
r a t h e r  t h a n  c f  7 0 - s e c ,  components .
F i g u r e s  1 -  6 a r e  i n t e n d e d  t o  convey a g e n e r a l  p i c t u r e
o f  b e h a v io r  d u r ing  e x p o su re  t o  s e c c n d - o r d e r  s c h e d u l e s .  The
d a t a  p l o t t e d  in  t h e s e  f i g u r e s  d e p i c t  t h e  b e h a v io r  of  4
s u b j e c t s  -  303,  5 0 6 ,  507,  and 702 -  which were s u b j e c t i v e l y  
judged t o  be the  most r e l i a b l e  p o s t - s t i m u l u s  d r i n k e r s  among
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the  r a t s  s t u d i e d .  These s u b j e c t s  r e p r e s e n t  t h e  f u l l  range  
o f  a n im a l  s t r a i n s  and t r a i n i n g  c o n d i t i o n s  s t u d i e d .  The d a ta  
r e p r e s e n t  p e r fo rm ance  d u r in g  th e  f i r s t  100 s e s s i o n s  o f  
t r a i n i n g ,  e x c l u d in g  s p e c i a l  e x p e r i m e n t a l  m a n i p u l a t i o n s  
{ i . e . ,  e x t i n c t i o n ,  p r e - f e e d i n g )  . Each p o i n t  p l o t t e d  
r e p r e s e n t s  mean pe rfo rm an c e  o v e r  f i v e  c o n s e c u t i n v e  s e s s i o n s .
F i g u r e  1 compares  l e v e r - p r e s s  r a t e s  d u r in g  p o s t - f o o d  
and p o s t - s t i m u l u s  components .  These d a t a ,  which r e p r e s e n t  
running  r a t e s  ( l a t e n c y  s u b t r a c t e d  from t im e  b a s e ) ,  
d e m o n s t r a t e  t h a t  t h e r e  were nc c o n s i s t e n t  be t w e e n - s u b j e c t s  
d i f f e r e n c e s  between p o s t - f o o d  and p o s t - s t i m u l u s  l e v e r - p r e s s  
r a t e s .  I t  was n o t  a t  a l l  uncommon, however ,  t o  f i n d  
c o n s i s t e n t  w i t h i n - s u b  j e c t s  d i f f e r e n c e s — some s u b j e c t s  
responded a t  a  s l i g h t l y  h i g h e r  r a t e  d u r in g  p o s t - f o o d  
components ,  e t h e r s ,  d u r in g  p o s t - s t i m u l u s  co m p on en ts .  The 
g e n e r a l  s i m i l a r i t y  o f  r e s p o n s e  r a t e s  d u r i n g  t h e  twe t y p e s  of 
components  r e s u l t e d  from c o m b in a t io n s  o f  few l e v e r - p r e s s e s  
( 2 - 6 )  w i th  lonq l a t e n c i e s  (50 -  80 sec) d u r i n q  p o s t - f o o d  
com ponen ts ,  and many l e v e r - p r e s s e s  (15 -  60) w i th  s h o r t  
l a t e n c i e s  (3 -  10 sec)  d u r in g  p c s t - s t i m u l u s  com ponen ts .
F i g u r e s  2 and  3 i l l u s t r a t e  the  manner i n  which 
l e v e r - p r e s s e s  were d i s t r i b u t e d  w i t h i n  components .  F i g u r e  2 
shows t h a t ,  d u r in g  p o s t - f o o d  ccm pcnen ts ,  most l e v e r - p r e s s e s  
tended t o  o c c u r  r e l a t i v e l y  l a t e ,  d u r in q  t h e  second h a l f  o f  
such components .  The l e v e r - p r e s s  p a t t e r n s  shown i c  F i q u r e  2 
r e s e m b le  t h e s e  o b t a i n e d  by Kirq and S c h a e f f e r  ( 1973), and 
a r e  c h a r a c t e r i s t i c  o f  t e r m i n a l  b e h a v io r  as d e s c r i b e d  by
18
Response Rates
F ig u re  1.. l e v e r - p r e s s  r a t e s  o f  f o u r  s u b j e c t s  [203,  506,
5 07 ,  702) d u r in g  e x p o su re  t o  s e c c n d - o r d e r  s c h e d u l e s  ( 8 0 - sec
components f c r  S u b j e c t  3 03; 7 0 - s e c  com ponents  f o r  t h e  
o t h e r s ) .  S u b j e c t s  303 and 70 2 were a l b i n o ;  5 06 and 507 ,  
Harvard Brcwn. S q u a r e s  r e p r e s e n t  p o s t - f o o d  r a t e s ;  
t r i a n g l e s ,  p o s t - s t i m u l u s  r a t e s .  Two s u b j e c t s  r e c e i v e d  
p r e - t r a i n i n g  with t h e  component s c h e d u l e  (303 -  12 s e s s i o n s ;  
702 -  15 s e s s i o n s ) . Each p o i n t  p l o t t e d  r e p r e s e n t s  
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P o s t - F ood Lever- P r e s s  Di s t r i b u t i o n s
F i g ure 2» P o s t - f o o d  l e v e r - p r e s s  d i s t r i b u t i o n s  f o r  S u b l e c t s  
303, 506, 5C7, and 702. Squares  r e p r e s e n t  mean number o f
r e s p o n s e s  d u r i n g  t h e  f i r s t  h a l f  o f  each  component.  
T r i a n g l e s  r e p r e s e n t  mean number of r e s p o n s e s  d u r in g  t h e  
second h a l f  o f  each component. Each d a t a  p o i n t  r e p r e s e n t s  
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P o s t - S t i mulus L eve r- P r e s s  D i s t r i b u t i o n s
F i g ure- 3-. P o s t - s t i m u l u s  l e v e r - p r e s s  d i s t r i b u t i o n s  f o r  
S u b i e c t s  303, 506,  507,  and 702.  Squa res  r e p r e s e n t  mean
number o f  r e s p o n s e s  d u r i n g  t h e  f i r s t  h a i f  o f  each  component. 
T r i a n g l e s  r e p r e s e n t  mean number of r e s p o n s e s  d u r in q  t h e  
second h a l f  o f  e ac h  component.  Each p o i n t  p l o t t e d  
r e p r e s e n t s  pe rfo rm ance  a v e ra g e d  o v e r  f i v e  c o n s e c u t i v e  
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Staddon ( 1S77) . By c o m p a r i s o n ,  F ig u r e  3 shews t h a t  
l e v e r - p r e s s e s  t e n d e d  to be e v e n ly  d i s t r i b u t e d  th r o u g h o u t  
p o s t - s t i m u l u s  components  f o r  most s u b i e c t s .  S u b j e c t  303 was 
th e  s i n g l e  e x c e p t i o n  t o  t h i s  g e n e r a l i z a t i o n .  The f a i l u r e  of  
p o s t - s t i m u l u s  l e v e r - p r e s s i n g  t o  assume t h e  t e m p o r a l  p a t t e r n  
c h a r a c t e r i s t i c  o f  t e r m i n a l  b e h a v io r  s u g g e s t s  t h a t  s t i m u l u s  
p r e s e n t a t i o n s  a r e ,  i n  most c a s e s ,  l e s s  i n f l u e n t i a l  t h a n  food  
p r e s e n t a t i o n s  a s  o r g a n i z e r s  o f  b e h a v i o r .
With r e s p e c t  t o  d r i n k i n g ,  i t  may f i r s t  be n o te d  t h a t ,  
a f t e r  30 s e s s i o n s ,  a p p ro x im a te ly  h a l f  (10 of  21) o f  th e  
s u b j e c t s  s t u d i e d  d rank  r e l i a b l y  d u r i n g  a t  l e a s t  505? o f  
p o s t - s t i m u l u s  co m p on en ts .  among t h e  r e m a in i n g  s u b j e c t s ,  
d r i n k i n g  se ldcm o c c u r r e d  i n  more th a n  15?( o f  p o s t - s t i m u l u s  
components ,  and o f t e n  o c c u r r e d  d u r in g  l e s s  than  o f  such  
components .  E ig h tee n  o f  t h e  21 s u b j e c t s  {86%) r e l i a b l y  
drank  d u r in g  a t  l e a s t  95% c f  p o s t - f o o d  com ponents  a f t e r  30 
s e s s i o n s  o f  t r a i n i n g .  The r e m a in in g  3 s u b j e c t s  r e l i a b l y  
drank  d u r i n g  a t  l e a s t  10% o f  su c h  com ponen ts .  I t  may, 
t h e r e f o r e ,  be co nc luded  t h a t  p o s t - f o o d  d r i n k i n g  was, 
o v e r a l l ,  a much more r e l i a b l e  phenomenon th a n  was 
p o s t - s t i m u l u s  d r i n k i n g ,  among th o s e  r a t s  which d id  d r in k  
r e l i a b l y  d u r in g  p o s t - s t i m u l u s  components ,  however,  i t  was 
g u i t e  common f o r  the  i n c i d e n c e  (S of components  with 
d r in k in g )  of p o s t - s t i m u l u s  d r i n k i n g  t o  ap p ro x im a te  t h a t  of  
p o s t - f o o d  d r i n k in g .
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Upon i n i t i a l  e x p o s u r e  t o  t h e  s e c o n d - o r d e r  s c h e d u l e ,  th e  
i n c i d e n c e  cf  d r i n k i n g  ran g ed  from 10 -  705? f o r  bo th  
p o s t - f o o d  aEd p o s t - s t i m u l u s  com ponen ts .  The i n c i d e n c e  o f  
p o s t - s t i m u l u s  d r i n k i n g  t h e r e a f t e r  i n c r e a s e d  s t e a d i l y  among 
some s u b j e c t s ,  and d e c r e a s e d  amcng e t h e r s ,  u s u a l l y  r e a c h i n g  
an a sy m pto te  w i th in  20 -  25 s e s s i o n s .  The i n c i d e n c e  o f  
p o s t - f o o d  d r i n k in g  i n c r e a s e d  s t e a d i l y  f o r  a l l  s u b j e c t s  
f o l l o w in g  i n i t i a l  e x p o s u r e  t o  t h e  s e c c n d - o r d e r  s c h e d u l e ,  
g e n e r a l l y  r e a c h i n g  an a sy m p to te  w i t h in  15 s e s s i o n s .
There  were two e x c e p t i o n s  t o  t h e  p re c e d in g  
g e n e r a l i z a t i o n s .  The i n c i d e n c e  o f  p o s t - s t i m u l u s  d r i n k i n g  
r e a c h e d  an a sym pto te  c n ly  a f t e r  45 s e s s i o n s  o f  t r a i n i n g  f o r  
one s u b j e c t  (7 0 2 ) .  A s i m i l a r  slow a c q u i s i t i o n  of  
p o s t - s t i m u l u s  d r i n k i n g  had a l s o  been  obse rved  by C la rk  
( 1978, u n p u n i s h e d )  . In  o n ly  a s i n g l e  c a s e  d i d  t h e  
i n c i d e n c e  of p o s t - s t i m u l u s  d r i n k i n g ,  once h ig h ,  d e c l i n e  
a p p r e c i a b l y  w i t h i n  a s h o r t  p e r io d  of  t ime (10 -  15 
s e s s io n s )  . That  s u b j e c t  (305) e x h i b i t e d  a s lo w ,  s t e a d y  
i n c r e a s e  d u r ing  t h e  f i r s t  50 s e s s i o n s  o f  t r a i n i n g  ( t o  85%) , 
f o l lo w ed  by a p r e c i p i t o u s  d ro p  ( t o  10 -  15%) d u r in g  t h e  
e n su in g  10 -  12 s e s s i o n s .  The r a r i t y  o f  such  o c c u r r e n c e s  
w i l l  be i m p o r t a n t  i n  t h e  c o n t e x t  c f  Exper iment  2.
L e v e l s  (number o f  l i c k s  p e r  component)  of  p o s t - f o o d  and 
p o s t - s t i m u l u s  d r i n k i n g  a re  compared in  F ig u r e  4. The l e v e l  
o f  p o s t - f o c d  d r i n k i n g  was t y p i c a l l y  h i g h e r  than  t h a t  o f  
p o s t - s t i m u l u s  d r i n k i n q .  Two a d d i t i o n a l  p o i n t s  d e s e r v e  
comment h e r e .  F i r s t ,  l e v e l s  o f  d r i n k i n q  may r e t  rea ch
Fi gur e • 4 .  Mean number o f  l i c k s  p e r  component d u r in g  which 
d r i n k in g  o c c u r r e d  f o r  S u b je c t s  303 , 506 ,  5 0 7 ,  and 70
S g u a res  r e p r e s e n t  p o s t - f o o d  d r i n k i n g ;  t r i a n g l e  
p o s t - s t i m u l u s  d r i n k i n g .  Each p o i n t  p l o t t e d  r e p r e s e n t s  
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asym pto te  even a f t e r  100 s e s s i o n s  o f  t r a i n i n g .  Second ,  th e  
manner i n  which th e  l e v e l  o f  d r i n k i n g  c h a r g e s  with  
e x p e r i e n c e  nay be r e l a t e d  to  the  c o n d i t i o n s  under which 
a n im a l s  a r e  t r a i n e d  p r i o r  t o  i n t r o d u c t i c n  o f  the  
s e c o n d - o r d e r  s c h e d u l e .  Two cf th e  s u b j e c t s  whose d a t a  a r e  
shown r e c e i v e d  fo o d -m a g a z in e  and l e v e r - p r e s s  t r a i n i n g  and 
p r e - t r a i n i n g  w i th  th e  F I  component of the  s e c o n d - o r d e r  
schedu le  (702 -  FI 70 s e c  -  15 s e s s i o n s ;  303 -  FI 80 sec  
-  12 s e s s i o n s )  w i th  no w a te r  a v a i l a b l e  b e f o r e  e x p o s u r e  to  
t h e  s e c o n d - o r d e r  s c h e d u l e .  Two s u b j e c t s  (506 and 507) 
r e c e i v e d  fo o d -m ag a z in e  and l e v e r - p r e s s  t r a i n i n g  with  w a te r  
f r e e l y  a v a i l a b l e ,  and were g iv en  no p r e - t r a i n i n g  w ith  t h e  
FI 70 sec  component s c h e d u l e  b e f o r e  e x p o su re  t o  th e  
s e c o n d - o r d e r  s c h e d u l e .  S u b j e c t s  g iv e n  p r e - t r a i n i n g  w i th o u t  
w a te r  d e m o n s t r a te d  g r a d u a l  i n c r e a s e s  i n  d r i n k i n g  l e v e l s  and 
a g r a d u a l  d iv e r g e n c e  c f  d r i n k i n g  l e v e l s  d u r in g  p o s t - f o o d  and 
p o s t - s t i m u l u s  components .  N e a r - a s y m p to t i c  l e v e l s  of 
d r i n k i n g  were p r e s e n t  a t  t h e  b e g in n in g  of t r a i n i n g  with  t h e  
s e c o n d - o r d e r  s c h e d u le  f o r  t h e  o t h e r  two s u b j e c t s .
F i g u r e s  5 and 6 i l l u s t r a t e  th e  manner i n  which l i c k s  
s e r e  d i s t r i b u t e d  w i t h i n  components .  During p o s t - f o o d  
components  (Figure 5) , d r i n k i n g  o c c u r r e d  p r i m a r i l y  a s  a 
p o s t - p r a n d i a l  e v e n t ,  w i th  t h e  m a j o r i t y  of l i c k s  o c c u r r i n g  
d u r in g  t h e  f i r s t  h a l f  o f  p o s t - f o o d  components .  S u b j e c t  702 
was one of  t h e  few e x c e p t i o n s  t o  t h i s  g e n e r a l i z a t i o n .  That 
s u b j e c t  t e n d e d  to  d r i n k  a t  a uniform r a t e  t h r o u g h t o u t  
p o s t - f o o d  components .  The p o s t - f o o d  l i c k  l a t e n c y  f o r  t h a t
29
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F i gure  5» P o s t - f o o d  l i c k  d i s t r i b u t i o n s  f o r  S u b i e c t s  303, 
506, 507, and 702. Squares  r e p r e s e n t  mean number o f  l i c k s
d u r in q  th e  f i r s t  h a l f  o f  each component.  T r i a n g l e s  
r e p r e s e n t  mean number o f  l i c k s  d u r in g  th e  second h a l f  o f  
each  component.  Each p o i n t  p l o t t e d  r e p r e s e n t s  pe rfo rm ance  
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Eos t - S t i  c ui u s Li c k C i s t r i  but  i o n s
f i g u r e  6 .  E o s t - s t i m u l u s  l i c k  d i s t r i b u t i o n s  f o r  S u b i e c t s  
3 0 3 ,  5 0 6 ,  507 ,  and 702. S q u a r e s  r e p r e s e n t  mean number of
l i c k s  d u r i n q  t h e  f i r s t  h a l f  of  each  component.  T r i a n q l e s  
r e p r e s e n t  mean number o f  l i c k s  d u r i n g  t h e  second  h a l f  of  
each  component.  Each p o i n t  p l o t t e d  r e p r e s e n t s  p e r fo rm ance  
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s u b j e c t  was a l s o  a b n o rm a l— 1 5 - 2 5  s e c  vs .  an a v e rage  o f  
2 - 5  s e c  f c r  e t h e r  s u b j e c t s .  L ick  p a t t e r n s  f o r  t h e  
rem a in in g  s u b j e c t s  resem ble  th o se  o b t a i n e d  by King and 
S c h a e f f e r  11973) , and a re  c h a r a c t e r i s t i c  o f  i n t e r i m  b e h a v io r  
as d e s c r i b e d  by S ta d d cn  (1977) .
F ig u re  6 shows t h a t ,  l i k e  l e v e r - p r e s s e s ,  l i c k s  were 
e v e n ly  d i s t r i b u t e d  t h r o u g h o u t  p o s t - s t i m u l u s  components  f o r  
most s u b j e c t s ,  a g a i n .  S u b j e c t  303 was one o f  t h e  few 
e x c e p t i o n s .  For t h a t  s u b j e c t ,  t h e  g e n e r a l  p a t t e r n s  of 
l i c k i n g  and l e v e r - p r e s s i n g  d u r in g  p o s t - s t i m u l u s  components 
re sem b led  t h e s e  d u r in g  p o s t - f o c d  components .
Having c o n s i d e r e d  l i c k i n g  and l e v e r - p r e s s i n g  
s e p a r a t e l y ,  i t  i s  a l s o  n e c e s s a r y  t o  c o n s i d e r  p o s s i b l e  
r e l a t i o n s h i p s  between t h e  two b e h a v i o r s .
The to p  t r a c e  in  F i g u r e  7 shows a p o r t i o n  o f  a 
c u m u la t iv e  r e c o rd  made d u r in g  s e s s i o n  66 f o r  one s u b j e c t  
(303). The p a t t e r n  c f  d r i n k i r g  durincr a component  c l e a r l y  
depended upon w he ther  a component fo l lo w e d  a food o r  a 
s t i m u l u s  p r e s e n t a t i o n .  Food p r e s e n t a t i o n s  were fo l lo w e d  by 
a s u s t a i n e d  b o u t  of u n i n t e r r u p t e d  l i c k i n g .  During 
p o s t - s t i m u l u s  com ponen ts ,  b o u ts  o f  l i c k i n g  a l t e r n a t e d  with 
b o u t s  of  l e v e r - p r e s s i n g .  P o s t - s t i m u l u s  l i c k  bo u ts  were 
much s h o r t e r  th a n  th e  b o u t s  of l i c k i n g  which f o l lo w e d  
f o o d - p r e s e n t a t i o n s .  That  r a t  f r e q u e n t l y  resumed l i c k i n g  
f o l lo w in g  the  i n i t i a t i o n  cf l e v e r - p r e s s i n g  d u r in g  p o s t - f o o d  
components .  C ccu r ren ces  o f  t h e  r e s u m p t io n  o f  l i c k i n g  d u r in g  
p o s t - f o o d  components ,  marked by a s t e r i s k s ,  gave r i s e  to
34
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F ia u r e  7 .  c u i r u l a t i v e  r e c o r d s  o b t a i n e d  from two su b - je c t s  
exposed t o  a VS 2 (FI 80:Sn)  s e c o n d - o r d e r  s c h e d u l e .  The 
c u m u la t iv e  pen r e c o r d e d  l i c k s .  Responses  ( l e v e r - p r e s s e s )  
a r e  i n d i c a t e d  by d e f l e c t i o n s  o f  t h e  p en .  The pen was r e s e t  
a t  t h e  end c f  each component.  l e t t e r s  i n d i c a t e  food  (F) and 
s t i m u l u s  (S) p r e s e n t a t i o n s .  a s t e r i s k s  (*) mark r e s u m p t io n s  
o f  d r i n k i n g  f o l l o w i n g  th e  i n i t i a t i o n  of l e v e r - p r e s s i n g  
d u r in g  p o s t - f o o d  com ponen ts .
35
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t r a c e s  which  re sem b led  th e  b e h a v i o r  p a t t e r n s  seen  d u r in g  
p o s t - s t i m u l u s  com ponen ts— a l t e r n a t i o n  between s h o r t  b o u t s  
o f  l i c k i n g  a rd  l e v e r - p r e s  s i  ng . The p a t t e r n  o f  b e h a v i o r  seen  
i n  the  to p  t r a c e  o f  F ig u r e  7 was m a in ta in e d  by t h a t  r a t  f o r  
some 220 e x p e r i m e n t a l  s e s s i o n s .
The m iddle  and bottom t r a c e s  o f  F iq u r e  7 shew s i m i l a r  
c u m u la t iv e  r e c o r d s  f c r  a secon d  s u b j e c t  (302) . The p a t t e r n  
of  b e h a v io r  se en  i n  t h e  middle  t r a c e  ( s e s s i o n  15) r e s e m b le d  
t h a t  shown i n  th e  top  t r a c e .  D r in k in g  o c c u r r e d  d u r in g  most 
p o s t - s t i m u l u s  com ponents ,  and f r e q u e n t l y  resumed f o l l o w i n g  
l e v e r - p r e s s i n g  d u r i n g  p o s t - f o o d  components .  P o s t - s t i m u l u s  
and p o s t - f c c d ,  p o s t - l e v e r - p r e s s  d r i n k i n g  gave r i s e  to  
s i m i l a r  t r a c e s  which d i f f e r e d  from t h o s e  c f  p o s t - f o o d ,  
p r e - r e s p o n s e  d r i n k i n g .  I n  th e  bo t tom  t r a c e ,  o b t a i n e d  d u r in g  
s e s s i o n  2 1 ,  D r ink ing  r a r e l y  resumed f o l lo w in g  t h e  i n i t i a t i o n  
o f  l e v e r - p r e s s i n g  d u r i n g  p o s t - f o o d  com ponen ts .
E o s t - s t i m u l u s  d r i n k i n g  was a l s o  markedly d im in i s h e d  in  
f req uen cy  c f  o c c u r r e n c e .  T h a t  s u b j e c t  seldom d rank  d u r in g  
p o s t - s t i m u l u s  components  in  t h e  r e m a in d e r  o f  i t s  145 
e x p e r i m e n t a l  s e s s i o n s .
I n  g e n e r a l ,  r a t s  t h a t  drank  r e l i a b l y  d u r in g
p o s t - - s t im u lu s  components  t e n d e d  t o  a l t e r n a t e  between b o u t s
o f  l i c k i n g  ard b o u t s  of  l e v e r - p r e s s i n g , b o th  th ro u g h o u t
p o s t - s t i m u l u s  components  and d u r in g  t h e  l a t e  p e r t i e n s  of
p o s t - f o o d  components .
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I n  o r d e r  t o  q u a n t i f y  t h e  d i f f e r e n c e  between th e  v a r i o u s  
p a t t e r n s  o f  b e h a v io r  s e e n  i n  F i g u r e  7 ,  d r i n k - b o u t  d u r a t i o n s  
were computed f o r  a number o f  r a t s  exposed  t o  a 
VR 2 (FI 70: Sn) s c h e d u l e .  l i c k s  were c l a s s i f i e d  as 
p o s t - f o o d ,  p r e - r e s p o n s e  ( I I ) ;  p o s t - f o o d ,  p o s t - r e s p c n s e  (F2) ; 
p o s t - s t i m u  l u s , p r e - r e s p o n s e  ( S I ) ;  o r  p o s t - s t i m u l u s ,  
p o s t - r e s p o n s e  (S2) .
F i g u r e  8 compares mean bout  d u r a t i o n s  f c r  th e  f o u r  
c a t e g o r i e s  c f  l i c k i n g .  The r e s u l t s  shown i n  F ig u re  8 a r e  
from f i v e  Harvard Brown r a t s ,  and a r e  shown i n  t h e  form o f  
box p l o t s  (Tukey, 1977).  For  a l l  f i v e  s u b j e c t s ,  F1 b o u t  
d u r a t i o n s  were s u b s t a n t i a l l y  l o n g e r  th a n  were F 2 , S I ,  o r  S2 
b o u t  d u r a t i o n s ,  which d id  n o t  d i f f e r  among th e m s e lv e s .
I t  i s  t h u s  a p p a r e n t  t h a t  p c s t - f o o d ,  p o s t - l e v e r - p r e s s  
(F2) d r i n k i n g  r e s e m b l e s  p o s t - s t i m u l u s  d r i n k i n g  n o t  o n l y  i n  
te rm s  of th e  a l t e r n a t i o n  w i th  l e v e r - p r e s s i n g ,  hu t  a l s o  i n  
t e r m s  of  av e rag e  b o u t  d u r a t i o n .  Because  F2 d r i n k i n g  c l e a r l y  
d i f f e r s ,  a t  l e a s t  i n  p a t t e r n  and a v e ra g e  bout d u r a t i o n ,  from 
F1 d r i n k i n g ,  i t  w i l l  be  u s e f u l  t c  m a in t a in  t h e  d i s t i n c t i o n  
between t h e  twc.
38
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flAquye 8-. Box p l o t s  showing mean F I ,  S I ,  F 2 , and S2 bout 
d u r a t i o n s  ( see  t e x t )  o b t a i n e d  from 5 r a t s .  The c e n t e r  l i n e  
i n  each  box i s  t h e  median s e s s io n - m e a n  bout  d u r a t i o n  (number 
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A l l e n  and P o r t e r  (1977) s u g q e s t e d  t h a t  p o s t - s t i m u l u s  
d r i n k i n g  may o c c u r  a s  a t e r m i n a l  a c t i v i t y ,  i n  c o n i u n c t i o n  
with r e s p o n d i n g ,  r a t h e r  t h a n  as an i n t e r i m  a c t i v i t y  such  a s  
p o s t - f o o d  d r i n k i n q .  D r in k in g  cou ld  d e v e lo p  a s  a t e r m i n a l  
a c t i v i t y  th rou g h  t h e  same means by which re s p o n d in g  
d e v e lo p s .  A r e i n f o r c e d  r e s p o n s e  c o u ld  f o l l o w  c l o s e l y  upon 
th e  c o m p le t io n  o f  a bout  o f  d r i n k i n g .  S in c e  r e i n f o r c e m e n t  
i s  g e n e r a l l y  t h o u g h t  t o  s t r e n g t h e n  th o se  b e h a v i o r s  which 
precede  i t ,  such an o c c u r r e n c e  would i n c r e a s e  t h e  l i k e l i h o o d  
o f  d r i n k i n g  d u r in g  th e  s e s s i o n .
But d r i n k i n g  n e v e r  d i r e c t l y  p r e c e d e s  r e i n f o r c e m e n t — a 
l e v e r - p r e s s  a lways i n t e r v e n e s .  I t  i s  c o n c e i v a b l e  t h a t  t h e  
c i r c u m s t a n c e s  o f  t h e  e x p e r im e n t  miqht promote the  
e s t a b l i s h m e n t  of  c h a i n s  of  b e h a v i o r .  The t e r m i n a l  l i n k  o f  
such a c h a i n  would, o f  c o u r s e ,  c o n s i s t  o f  t h e  l e v e r - p r e s s  
which a c t u a l l y  p ro d u c e s  r e i n f o r c e m e n t .  A b o u t  of  l i c k i n g  
might c o n s t i t u t e  t h e  i n i t i a l  l i n k .  From t h e  a n i m a l ' s  
p e r s p e c t i v e ,  i t  m igh t  be t h e  c h a i n  of l i c k i n g  f o l lo w e d  by 
l e v e r - p r e s s i n g  which p ro d u ce s  r e i n f o r c e m e n t .  Thus we might  
lo ok  f o r  th e  r e p e a t e d  e m i s s i c r  cf l i c k - l e v e r - p r e s s  c h a i n s .  




I f  one p o r t i o n  c f  th e  d r i n k i n g  which o c c u r s  d u r in g  
exposure  t o  s e c o n d - o r d e r  s c h e d u l e s  i s  f u n c t i o n a l l y  a member 
o f  a l i c k / l e v e r - p r e s s  c h a in  [ i . e . ,  i s  t e r m i n a l  i n  n a t u r e ) ,  
and i f  t h e  r e m a in d e r  o f  t h e  d r i n k i n g  (FI) i s  o f  a d i f f e r e n t  
n a t u r e ,  th en  i t  o u g h t  t o  he p o s s i b l e  t o  d e m o n s t r a te  
d i f f e r e n c e s  w i th  r e s p e c t  t o  t h e  f a c t o r s  by  which t h e  two 
t y p e s  of  d r i n k i n g  a r e  c o n t r o l l e d .
The p u rp o se  o f  E x p er im en t  1 was t o  i n v e s t i g a t e  t h e  
e f f e c t  on d r i n k i n g  o f  a m a n i p u l a t i o n  known to  a f f e c t  t h e  
r a t e  of o c c u r r e n c e  o f  t e r m i n a l  a c t i v i t i e s .  I f  t h e  
p r e s e n t a t i o n  c f  a r e i n f o r c i n g  e v e n t  i s  made c o n t i n g e n t  upon 
th e  o c c u r r e n c e  o f  a p a r t i c u l a r  t e r m i n a l  a c t i v i t y ,  th e n  th e  
r a t e  o f  o c c u r r e n c e  o f  t h a t  a c t i v i t y  o u g h t  t o  i n c r e a s e .  
Component t e r m i n a t i o n  was made c o n t i n g e n t  upon th e  
o c c u r r e n c e  c f  b c th  l e v e r - p r e s s i n g  and l i c k i n g  i n  Experiment  
1. Thus th e  a n im a l s  had t o  l i c k  in  o r d e r  t o  maximize the  
r a t e  a t  which food c c u ld  be o b t a i n e d .
F u r th e r m o r e ,  t h e  l i c k s  which s e t  up component  
t e r m i n a t i o n  were r e g u i r e d  t o  o c c u r  l a t e  i n  each  component,  
a f t e r  th e  r e g u i r e d  minimum component d u r a t i o n  had e l a p s e d .  
With r e s p e c t  t o  t h e  c a t e g o r i e s  cf  d r i n k i n g  o u t l i n e d  e a r l i e r ,  
such a c o n t i n g e n c y  sh o u ld  i n c r e a s e  t h e  r a t e s  of  o c c u r re n c e  
o f  both F2 and S2 d r i n k i n g ,  as t h e s e  a r e  t h e  d r i n k i n g  
c a t e g o r i e s  t y p i c a l l y  observed  d u r in g  th e  l a t t e r  p o r t i o n s  o f  
p o s t - f o o d  and p o s t - s t i m u l u s  components r e s p e c t i v e l y .
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I f  F2 anc S2 d r i n k i n g  b e lo n g  t c  a c l a s s  o f  b e h a v io r  
which d i f f e r s  from t h a t  o f  which FI d r i n k i n g  i s  a member, 
th e n  i n c r e a s e d  r a t e s  o f  F2 and S2 d r i n k i n g  s h o u ld  n e t  be 
accompanied iy  an i n c r e a s e d  r a t e  of F 1 d r i n k i n g .  I f  t h e s e  
t h r e e  c a t e g o r i e s  o f  d r i n k i n g  a r e ,  however ,  members of a 
s i n g l e  c l a s s  o f  b e h a v i o r ,  t h e n  t h e  r a t e  o f  F 1 d r i n k i n g  
s h o u ld  a l s o  t e  i n c r e a s e d  a s  a r e s u l t  o f  the  i n t r o d u c t i o n  o f  
th e  c o n t in g e n c y .
The e f f e c t  o f  th e  c o n t i n g e n c y  on Si d r i n k i n g  i s  o f  
s p e c i a l  i n t e r e s t .  Si d r i n k i n g  r e s e m b l e s  bo th  F2 and S2
d r i n k in g  i n  t e rm s  o f  a v e ra g e  bout  d u r a t i o n .  Y e t ,  l i k e  FI
d r i n k i n g .  Si d r i n k i n g  i s  an  e a r l y  e v e n t  i n  the  component,  
o c c u r r i n g  a s  i t  does  p r i o r  t o  t h e  o n s e t  o f  l e v e r - p r e s s i n g ,  
which  i s  o f t e n  r e g a r d e d  a s  a n  i n d i c a t i o n  of  a t r a n s i t i o n  on 
th e  p a r t  of  th e  an im al  from an i n t e r i m  t o  a t e r m i n a l  s t a t e .  
Bs in  t h e  c a se  o f  F I  d r i n k i n g ,  i f  the  r a t e  o f  S1 d r i n k i n g  
were t o  i n c r e a s e  a s  a r e s u l t  o f  t h e  c o n t i n g e n c y ,  i t  would be 
r e a s o n a b l e  t o  c o n c lu d e  t h a t  S i  d r i n k i n g  b e lo n g s  t c  t h e  same 
c l a s s  o f  b e h a v io r  a s  dc F2 and S2 d r i n k i n g .  However, i f
n e i t h e r  S1 nor  FI d r i n k i n g  r a t e s  i n c r e a s e d  a s  a r e s u l t  of
t h e  c o n t i n g e n c y ,  one  might  c o n c lu d e  no t  only t h a t  n e i t h e r  
b e lo n g s  t c  t h e  same c l a s s  cf  b e h a v i o r  a s  do F2 and S2 
d r i n k i n g ,  b u t  a l s o  t h a t  bo th  may, p e r h a p s ,  be r e g a r d e d  a s  
i n t e r i m  b e h a v i c r s .
The o b j e c t i v e  o f  E xp er im en t  2 was t o  p ro v id e  c o n v e rg in g  
ev id e n ce  t h a t  some o f  t h e  d r i n k i n g  o b se rv e d  when r a t s  a r e  
exposed t o  s e c o n d - o r d e r  s c h e d u l e s  i s  t e r m i n a l  i n  n a t u r e .  I f
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s i g n a l s  a r c  added t o  t h e  s e c c n d - o r d e r  s c h e d u le  so  t h a t  t h e  
an im al  may “know1' t h r o u g h o u t  each  component w he ther  t h a t  
component w i l l  end with fco d  o r  with a s t i m u l u s  
p r e s e n t a t i o n ,  i t  i s  t o  be e x p e c t e d  t h a t  h i g h e r  l e v e l s  of 
t e r m i n a l  b e h a v io r  w i l l  be m a in ta in e d  d u r in g  p r e - f o o d  th a n  
d u r in g  p r e - s t i m u l u s  components .  I f  d r i n k i n g  (SI and S2) 
o c c u r s  a t  a h i g h e r  l e v e l  d u r i n g  p r e - f o o d ,  p o s t - s t i m u l u s  
components t h a n  d u r in g  p r e - s t i m u l u s ,  p o s t - s t i m u l u s  
com ponen ts ,  t h i s  would p r o v i d e  f u r t h e r  e v id e n ce  t h a t  
p o s t - s t i m u l u s  d r i n k i n g  i s  b e s t  c l a s s i f i e d  a s  t e r m i n a l  r a t h e r  
th a n  a s  i n t e r i m .  For t h e  same r e a s o n ,  i t  might be e x p e c te d  
t h a t  F2 d r i n k i n g  s h o u l d  be m a in ta in e d  a t  a h i g h e r  l e v e l  
d u r in g  p r e - f o o d  t h a n  d u r in g  p r e - s t i m u l u s  components.
Because  i t  r e l i a b l y  p r e d i c t e d  food p r e s e n t a t i o n s ,  t h e  
p r e - f o o d  s i g n a l  o f  E x p er im en t  2 may have a c q u i r e d  t h e  
p r o p e r t i e s  o f  a c o n d i t i o n e d  s t i m u l u s  (Pavlov ,  1927),  t h e r e b y  
i n t r o d u c i n g  a g u e s t i c n  a s  t o  e x t r a n e o u s  d i f f e r e n c e s  between 
th e  p r e - f o o d  and p r e - s t i m u l u s  s i g n a l s .  E xper im ent  3 ,  which 
e x p l i c i t l y  examines  th e  e f f e c t s  on b e h a v i o r  of  a P a v lo v ia n  
CS, has  been  i n c l u d e d  t o  p e r m i t  t h e  i d e n t i f i c a t i o n  o f  any 
such e f f e c t s  i n  Exper iment  2.
IV. GENERAL METHODS
The a p p a r a t u s  and p r o c e d u r e s  were a d a p te d  from Clark  
(1978, un p u b l i sh ed )  b e c a u se  t h e s e  methods produced 
p o s t - s t i m u l u s  d r i n k i n g .
apparatus
The e x p e r i m e n t a l  chamber measured 24 x 21 .5  x 19.5  cm. 
The to p  and t h r e e  o f  t h e  s i d e s  were p l e x i g l a s .  The f r o n t  
w al l  was aluminum and t h e  f l o o r  c o n s i s t e d  o f  a s e r i e s  of  
p a r a l l e l  m e ta l  r o d s .  The chamber was s i t u a t e d  w i th in  a 
l a r g e r  s o u n d -p ro o fe d  e n c l o s u r e .  White  n o i s e  was 
c o n t i n u o u s l y  p r e s e n t e d  by means of an  ove rhead  sp e a k e r  t o  
sc reen  o u t  e x t r a n e o u s  sounds .  a f an  mounted i n  t h e  s i d e  of 
t h e  l a r g e r  e n c l o s u r e  p ro v id ed  c o n t i n u o u s  v e n t i l a t i o n .
A w h i te  l i g h t  was mounted on t h e  s i d e  w a l l  o f  th e  
l a r g e r  e n c l o s u r e ,  and was v i s i b l e  t h r o u q h  t h e  p l e x i g l a s  w a l l  
on which t h e  l e v e r  was mounted.  E x p e r im e n t s  were c o n d u c ted  
with th e  chamber i n  d a rk n e s s  e x c e p t  a s  d e s c r i b e d  below.
A food  d i s p e n s e r  was mounted b e h in d  the  aluminum w a l l  
of  the e x p e r i m e n t a l  chamber. The food d i s p e n s e r  d e l i v e r e d  
45-mg Noyes S t a n d a r d  food p e l l e t s  t o  a r e c e s s e d  food t r a y  
(5 x 4 .5  cm) mounted i n  t h e  c e n t e r  of the  aluminum w a l l  a t  
f l o o r  l e v e l .  The f o o d  t r a y  was a c c e s s i b l e  v i a  a door  which 
was h in g e d  a t  th e  t o p ,  and which had t o  be swung upward
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by the  a n i m a l .  Two h o l e s  d r i l l e d  i n  t h e  bottom o f  t h e  food 
t r a y  p e r m i t t e d  u n c o l l e c t e d  food p e l l e t s  t o  be dropped  from 
t h e  t r a y  whet a t r a p  door was a c t i v a t e d .
k r e s p o n s e  l e v e r  was mounted in  t h e  middle  o f  th e  
p l e x i g l a s  w a l l  which was t o  th e  l e f t  of  the  food t r a y .  The 
l e v e r  was 2 .5  cm wide and e x te n d e d  2 cm i n t o  t h e  chamber a t  
a h e ig h t  cf  3 .5  cm. Water was a v a i l a b l e  from a d r i n k i n g  
t u b e  mounted beh ind  a 1-cm h o l e  c u t  i n  the  aluminum w a l l  5 
cm t o  the  r i g h t  o f  t h e  food  t r a y  a t  a h e ig h t  o f  2 . 5  cm.
E l e c t r o m e c h a n i c a l  programming and r e c o r d i n g  egu ipm ent  
were l o c a t e d  i n  an a d j a c e n t  room, l i c k s  were r e c o r d e d  by 
means of a c o n t a c t  s e n s o r  which p a s s e d  a s m a l l  c u r r e n t  
between t h e  g r i d  f l o o r  and t h e  l i q u i d  i n  th e  d r i n k i n g  t u b e  
when th e  an im a l  was i n  c o n t a c t  w i th  b o th .  The a n im a l  t h u s  
a c t e d  as  a sw i tc h  t o  co m p le te  t h e  c i r c u i t .  The s e n s o r  was 
i n c a p a b l e  o f  d i s c r i m i n a t i n g  between t r u e  l i c k s  and o t h e r  
b e h a v i o r s  of  th e  an im al ,  su c h  as  n o s e - p o k e s ,  which might 
s e r v e  t o  com ple te  t h e  c i r c u i t .  k method t o  p a r t i a l l y  s c r e e n  
o c t  such e x t r a n e o u s  b e h a v io r s  i s  d e s c r i b e d  below.
P r ocedure
& ra n d c n  number t a b l e  was used to  a s s i g n  t h e  s e q u en c e  
o f  food a rd  s t i m u l u s  p r e s e n t a t i o n s  which co m p r i se d  t h e  
VB 2 {FI 70 :S) s e c o n d - o r d e r  s c h e d u l e .  The s c h e d u l e  was so 
a r r a n g e d  t h a t  no mere than  f c u r  s u c c e s s iv e  components  had 
the  same outcome {food o r  s t i m u l u s  p r e s e n t a t i o n ) .
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The number o f  food p e l l e t s  which c o n s t i t u t e d  t h e
r e i n f o r c e r s  was v a r i e d  from one  food p r e s e n t a t i o n  t o  th e  
n e x t  (mean = 3 .9 2 ,  range  = 1 - 7 ) .  The sequence  o f  
r e i n f o r c e r  m agn i tudes  was p r e - a s s i g n e d  w i th  t h e  a i d  o f  a 
random number t a b l e .  The f r e q u e n c i e s  w i th  which t i e  v a r i o u s  
r e i n  f o r c e r  m agn i tudes  o c c u r r e d  and the  programmed seq u en c e  
of  food  and s t i m u l u s  p r e s e n t a t i o n s  a r e  shown i n  T a b le  1. 
The s i x  p c i r t s  i n  t h e  sequence  a t  which s e s s i o n s  were
a l low ed  t o  keg in  a r e  a l s o  shown i n  Table  1.
all food  p r e s e n t a t i o n s  were accompanied by i l l u m i n a t i o n  
o f  t h e  w h i t e  l i g h t  mounted on the s i d e  o f  th e  l a r g e  
e n c l o s u r e .  all fo o d  p r e s e n t a t i o n s  ended w i th  an a u d i t o r y  
s t i m u l u s ,  t h e  n a t u r e  and d u r a t i o n  of  which w i l l  be  s p e c i f i e d  
i n  c o n j u n c t i o n  w i th  t h e  i n d i v i d u a l  e x p e r im e n t s .  
S im u l ta n e o u s  o f f s e t  c f  t h e  l i g h t  and the a u d i t o r y  s t i m u l u s  
marked t h e  end o f  each  food p r e s e n t a t i o n  and t h e  s t a r t  of 
t h e  p o s t - f e e d  i n t e r v a l .
Schedu led  s t i m u l u s  p r e s e n t a t i o n s  c o n s i s t e d  o f  th e  
p r e s e n t a t i o n  c f  an a u d i t o r y  s t i m u l u s  which had  t h e  same
d u r a t i o n  a s  d id  t h e  p o s t - f o o d  a u d i t o r y  s t i m u l u s .  The 
s p e c i f i c  n a tu r e  o f  t h i s  s t i m u l u s  w i l l  be d e s c r i b e d  i n
c o n j u n c t i o n  with t h e  i n d i v i d u a l  e x p e r i m e n t s .
P r e l i m i n a r y  work i n d i c a t e d  t h a t  some a n im a l s  a l low ed  
food p e l l e t s  to  a c c u m u la te  d u r in g  p r e s e n t a t i o n s  o f  m u l t i p l e  
p e l l e t s .  These a n im a l s  t y p i c a l l y  a t e  t h e  f i r s t  p e l l e t  
d e l i v e r e d  and th e n  drank  d u r in g  the  r em a in d e r  o f  t h e  food  
p r e s e n t a t i o n  u n t i l  a l l  p e l l e t s  had t e e n  d e l i v e r e d .
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T a b le  1
C h a r a c t e r i s t i c s  o f  t h e  Second - Order  S c hed ule
a .  D i s t r i b u t i o n  o f  programmed r e i n f o r c e r  m agni tudes  
(number o f  p e l l e t s ) .
number 
















Mean = 3 .9 2
B. Seguence o f  component t y p e s ,  i n c l u d i n g  r e i n f c r c e r  
m agn i tu d es  ( read  down columns) . D i g i t s  r e p r e s e n t  r e i n f o r c e r  
m a g n i tu d e s ,  lower c a s e  l e t t e r s  i n  p a r e n t h e s e s  r e p r e s e n t  
v a r i o u s  s t a r t i n g  p o i n t s .  F: food p r e s e n t a t i o n s .
S: s t i m u l u s  p r e s e n t a t i o n s .
F4(a) F4 (fc) S
F2 S F 4
F 3 S S
S s S
F 3 s F 5
S F4 F 1
F 5 F3 S
S S F2
F 3 F5 S
F3 S F7
































C c c a s i c r a l l y ,  t h e  accu m u la te d  p e l l e t s  were n o t  e a t e n  
u n t i l  wel l  i n t o  t h e  s u c c e e d i n g  p o s t - f o o d  p e r i o d .  To p r e v e n t  
t h i s ,  a t r a p  door  was mounted in  t h e  f l o o r  o f  t h e  food t r a y .  
Opening o f  t h e  t r a p  d oo r  a l low ed  most a c c u m u la te d  fo o d  
p e l l e t s  t o  drop  o u t  o f  t h e  t r a y  so t h a t  t h e  a n im a l  would n o t  
have a c c e s s  t o  them. The t r a p  d o o r  was o p e r a t e d  b r i e f l y  
once o r  tw ic e  d u r i n g  food p r e s e n t a t i o n s ,  bu t  on ly  i f  th e  
a c c ess  doe r  c f  t h e  focd  t r a y  was c l o s e d .  The animal  
t h e r e f o r e  had to  keep  i t s  h e ad  i n s i d e  t h e  t r a y  d u r i n g  food 
p r e s e n t a t i o n s  t o  o b t a i n  i t s  f u l l  r a t i o n  of  p e l l e t s .  The 
seguence o f  t r a p  doo r  o p e n in g s  and p e l l e t  d e l i v e r i e s  d u r in g  
food p r e s e n t a t i o n s  was d e te rm in e d  by means o f  a coded t a p e  
r e a d  by a t a p e  r e a d e r .  The t a p e  was advanced  d u r i n g  fo o d  
p r e s e n t a t i o n s  a c c o r d i n g  t o  a RT 0 . 4 6 - s e c  s c h e d u l e  (p = 0 . 6 5 ,  
t  = 0 .3  s e c ) .
Each s e s s i o n  began w i t h  a food p r e s e n t a t i o n  and ended 
with th e  c o m p le t io n  o f  t h e  f i r s t  food p r e s e n t a t i c n  t o  occu r  
a f t e r  t h e  s e s s i o n  t i m e r  had t imed o u t .  S e ss io n  d u r a t i o n s  
w i l l  be s p e c i f i e d  i n  c o n j u n c t i o n  w i t h  t h e  p r o c e d u r a l  d e t a i l s  
o f  i n d i v i d u a l  e x p e r i m e n t s .  S e s s i o n s  were c o n d u c te d  d a i l y .  
I n i t i a l  t r a i n i n g  o f  s u b j e c t s  a lw ay s  began d u r i n g  Ju ly .
Response Data
The r e s p o n s e  r e g u i r e d  d u r in g  a l l  r e s p o n s e - d e p e n d e n t  
c o n d i t i o n s  was a d e p r e s s i o n  of the l e v e r  mounted in  t h e  
chamber. T o t a l  r e s p o n s e s  and t h e i r  d i s t r i b u t i o n  ev e r  t ime 
were r e c o r d e d  s e p a r a t e l y  f o r  p o s t - f o o d  and p o s t - s t i m u l u s  
components .  Response l a t e n c i e s  were r e c o r d e d  from th e  o n s e t
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e i t h e r  o f  the  p o s t - f o o d  a u d i t o r y  s t i m u l u s  o r  o f  t h e  a u d i t o r y
f o o d -o m is s io n  s t i m u l u s .  Data r e c o r d e d  on t i n e  m e te r s  were
u sed  t o  c o np u te  a v e r a q e  component d u r a t i o n s .  Eesponse  r a t e s  
se re  computed by d i v i d i n g  a v e ra q e  r e s p o n s e s  pe r  component by 
t h e  d i f f e r e r c e  between a v e ra q e  component d u r a t i o n  and 
a v e ra g e  r e s p o n s e  l a t e n c y .
L i c k Data-
L ick  c o u n t e r s  were a c t i v a t e d  by t h e  o c c u r r e n c e  o f  a 
s e r i e s  of  a t  l e a s t  t h r e e  t u b e  c o n t a c t s  w i t h i n  a t i n e  span o f  
0 .75  s e c .  The c o u n t e r s  remained a c t i v e  u n t i l  1 .2  s e c  
e l a p s e d  w i thou t  a t u b e  c o n t a c t .  This  method f o r  r e c o r d i n g  
l i c k s  was found to  be m o d e ra te ly  s u c c e s s f u l  i n  s c r e e n i n g  o u t  
t u b e  c o n t a c t s  by means o t h e r  t h a n  l i c k i n g .
T o t a l  l i c k s  and t h e i r  d i s t r i b u t i o n  o v e r  t im e  were 
r e c o r d e d  s e p a r a t e l y  f o r  p c s t - f o o d  and p o s t - s t i m u l u s  
components .  l i c k  l a t e n c i e s  were r e c o r d e d  from the  o n s e t  
e i t h e r  o f  t h e  p o s t - f o o d  a u d i t o r y  s t i m u l u s  o r  o f  t h e  a u d i t o r y
f o o d - o m is s io n  s t i m u l u s ,  and were a d j u s t e d  t o  e l i m i n a t e  t ime
accum ula ted  on t h e  c o u n t e r s  d u r in g  com ponents  i n  which t h e  
an im al  f a i l e d  t o  l i c k .
a l i c k  t o u t  was d e f in e d  a s  b e g in n in g  with an a c t i v a t i o n  
of the c o u n t e r s  and e n d in g  w i th  t h e  d e a c t i v a t i o n  o f  th e  
c o u n t e r s .  T o ta l  b o u t s  were reco rd ed  s e p a r a t e l y  f o r  
p o s t - f o o d  and p o s t - s t i m u l u s  components .  Bout d u r a t i o n s  
(measured as mean number c f  l i c k s  p e r  bout)  were computed .
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l i c k - b o u t  i n i t i a t i o n  r a t e s  were computed by d i v i d i n g  
t o t a l  b o u t s  by e s t i m a t e d  t im e  d u r in g  which an an im al  was n o t  
a c t u a l l y  d r i n k i n g .  T h is  was d c re  t c  p e rm i t  an a s se s s m e n t  o f  
th e  e f f e c t s  o f  v a r i o u s  m a n i p u l a t i o n s  unconfounded  ty  ch an g e s  
in  t h e  amount c f  t im e  a v a i l a b l e  f c r  d r i n k i n g .
a r e c o r d  was a l s o  made o f  t h e  p r o p o r t i o n  o f  components  
o f  each ty p e  d u r i n g  which a t  l e a s t  one bcu t  c f  l i c k i n g  
o c c u r r e d .
The f o l l o w in g  l i c k  d a t a  were f u r t h e r  b roken down 
a c c o rd in g  t c  w he th e r  t h e y  o c c u r re d  b e f o r e  o r  a f t e r  t h e  
i n i t i a t i o n  of  l e v e r - p r e s s i n g  d u r in g  each  component: t o t a l
l i c k s ,  t o t a l  l i c k  b o u t s ,  a v e r a g e  b o u t  d u r a t i o n ,  and r a t e  o f  
l i c k  b o u t  i n i t i a t i o n .
N u m er ica l  d a ta  f c r  b o t h  l i c k i n g  and l e v e r - p r e s s i n g  were 
supplemented  by c u m u l a t i v e  r e c o r d s .
V. EXPEEIKENT 1: CONTINGENCY EFFECTS
S e v e r a l  i n v e s t i g a t o r s  have  r e p o r t e d  e f f e c t s  o f  v a r i o u s  
c o n t i n g e n c i e s  on s c h e d u l e - i n d u c e d  d r i n k i n g  w i th  s im ple  
s c h e d u l e s .  Beth  F l o r y  and L i c k f e t t  {1974) and Koran and 
Rudolph { 1S80) fo u nd  t h a t  i n t e r i m  d r i n k i n g  can be reduced i n  
e x t e n t  by t h e  i m p o s i t i o n  o f  a r e i n f o r c e m e n t  de la y  c o n t i n g e n t  
upon t h e  o c c u r r e n c e  o f  d r i n k i n g ,  l o n g e r  d e l a y s  gave r i s e  t o  
g r e a t e r  r e d u c t i o n s  i n  d r i n k i n g .  The d a t a  do n o t  p e rm i t  an 
a n a l y s i s  c f  t h e  mechanism whereby d r i n k i n g  was r e d u c e d  
( i . e . ,  s h o r t e r  b o u t s ,  few er  b o u t s ,  e t c . )  Data r e p o r t e d  by 
Reberg (1980) s u g g e s t  t h a t ,  a t  l e a s t  e a r l y  i n  t r a i n i n g ,  l i c k  
l a t e n c i e s  nay be  s e n s i t i v e  t o  v a r i o u s  s o r t s  o f  
c o n t i n g e n c i e s .  T h e re  have  been no i n v e s t i g a t i o n s  o f  th e  
e f f e c t s  c f  c o n t i n g e n c i e s  on l i c k i n g  with s e c o n d - o r d e r  
s c h e d u l e s .
In  t h e  p r e s e n t  e x p e r i m e n t ,  e x p e r i e n c e d  a n im a l s  were 
exposed  to  a c o n d i t i o n  in  which t h e y  were r e g u i r s d  t o  e m i t  
a t  l e a s t  t h r e e  l i c k s  70 sec  o r  more a f t e r  the  s t a r t  o f  each 
component  b e f o r e  a l e v e r - p r e s s  cou ld  t e r m i n a t e  t h e  component 
and p roduce  e i t h e r  fo cd  ox a s t i m u l u s  p r e s e n t a t i o n .
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Exper im e n t  J a
Method -
Subj e c t s . Two male H arvard  Brown r a t s  (W. M. Baum, 
DNH) were m a i n t a i n e d  a t  80% o f  t h e i r  ad l i b  w e ig h ts .  Both 
were a p p r o x i m a t e l y  s i x  months o f  aqe a t  t h e  s t a r t  o f  th e  
e x p e r im e n t .  Each had r e c e i v e d  52 s e s s i o n s  of t r a i n i n g  w i th  
the  b a s e l i n e  s c h e d u l e  p r i o r  t o  i n t r o d u c t i o n  of t h e  
c o n t in g e n c y  on l i c k i n g .
P r o c e d u r e . The b a s e l i n e  s c h ed u le  was VE 2 (PI 70:Sn) . 
The s t i m u l u s  p r e s e n t e d  when food  was o m i t t e d  was a 2 - s e c  
t o n e .  a 2 - s e c  r e p e t i t i v e  c l i c k  f o l lo w e d  each food  
p r e s e n t a t i o n . .
The b a s i c  p r o c e d u r e  was m od if ied  so t h a t  t e r m i n a t i o n  o f  
a component r e g u i r e d  t h a t  a t  l e a s t  t h r e e  l i c k s  o c c u r  70 sec  
o r  more a f t e r  t h e  component began  b e f o r e  a r e s p o n se  co u ld  
t e r m i n a t e  th e  component  and p ro d u ce  food o r  a s t i m u l u s  
p r e s e n t a t i o n .  The r e g u i r e d  l i c k s  were n o t  s c r e e n e d ,  so t h a t  
t h r e e  i s o l a t e d  tube  c o n t a c t s  were as e f f e c t i v e  as a b u r s t  of  
l i c k s  i n  s e t t i n g  up th e  c o n seq uence  f o r  a r e s p o n s e .
The c o n t i n g e n c y  re m a in e d  i n  e f f e c t  f o r  20 s e s s i o n s ,  
a f t e r  which  the  a n im a ls  were r e t u r n e d  t o  t h e  b a s e l i n e  (no 
c on t ingency)  c o n d i t i o n .  S e s s i o n s  l a s t e d  a p p r o x i m a t e ly  55 
min.
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Fe s u l t s
F i g u r e  9 shews fceth l i c k  fccut i n i t i a t i o n  r a t e s  and b o u t  
d u r a t i o n s  f c r  t h e  two s u b j e c t s .  ft. c l e a r  e f f e c t  o f  t h e  l i c k  
c o n t i n g e n c y  on l i c k - b o u t  i n i t i a t i o n  r a t e s  can fce seen  in  the  
t o p  p a n e l .  F2, S i ,  and S2 r a t e s  were e l e v a t e d  whi le  t h e  
c o n t i n g e n c y  was in  e f f e c t .  FI r a t e s  were s l i g h t l y  d e p re s s e d  
in  t h e  p r e s e n c e  o f  th e  c o n t i n g e n c y .
The c o n t i n g e n c y  had no c o n s i s t e n t  e f f e c t  on b ou t  
d u r a t i o n s  (Figure  9 ,  bottom p a n e l ) .  The d a ta  f c r  S u b j e c t  
502 i n d i c a t e  a g e n e r a l  i n c r e a s e  i n  b c u t  d u r a t i o n  ove r  t h e  
c o a r s e  o f  th e  e x p e r im e n t  f o r  F1r F2, and SI l i c k i n g .
Changes i n  fccut d u r a t i o n  were u n c o r r e l a t e d  with e x p e r i m e n t a l  
c o n d i t i o n s  f o r  #502. For S u b j e c t  5 03, a s l i g h t  e l e v a t i o n  o f  
F2 and S2 b o u t  d u r a t i o n s  was e v id e n t  w h i l e  t h e  c o n t in g e n c y  
was in e f f e c t .  The b c u t  d u r a t i o n  d a ta  shown i n  F ig u re  9 a re  
c o n s i s t e n t  with t h e  d a t a  shown in  F ig u r e  8 - -  FI b o u t
d u r a t i o n s  were c o n s i s t e n t l y  l o n g e r  t h a n  were F2, S1, o r  S2
t o u t  d u r a t i o n s .  T h is  d i f f e r e n c e  was i n d e p e n d e n t  of  bout
i n i t i a t i o n  r a t e s .
E x p e r i ment J b -
T h is  e x p e r im e n t  was i n t e n d e d  to  r e p l i c a t e  t h e  r e s u l t s  
o f  th e  p r e v i o u s  e x p e r im e n t  w ith  a l a r g e r  number o f  s u b j e c t s  
and with a s l i g h t l y  m o d i f i e d  c o n t i n g e n c y .  The c o n t in g e n c y  
f o r  t h e  p r e s e n t  e x p e r im e n t  r e g u i r e d  t h a t  th e  t h r e e  l i c k s  
which s e t  up th e  c o n seq u e n ce  f o r  a l e v e r - p r e s s  oc cu r  a s  a 
s i n g l e  fccut. I t  was e x p e c te d  t h a t  t h i s  a d d i t i o n a l  
r e q u i r e m e n t  would i n s u r e  t h a t  o n ly  t r u e  l i c k i n g  would be
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l a : Be s a l t s
F ig u re  9-. E f f e c t  o f  t h e  l i c k  c o n t in g e n c y  [Experiment  la)  on 
b o u t  i n i t i a t i o n  r a t e s  [ top p a n e l )  and b o u t  l e n g t h s  [bottom 
p a n e l ) .  Eoth b o u t  r a t e s  and bout l e n g t h s  have been 
r e p r e s e n t e d  by l o g a r i t h m i c  s c a l e s .  F i l l e d  s q u a r e s — F1 
r a t e s / d u r a t i o n s ;  open s q u a r e s — F2 r a t e s / d u r a t i o n s ;  f i l l e d  
t r i a n g l e s — S1 r a t e s / d u r a t i c n s ; open t r i a n g l e s — S2 
r a t e s / d u r a t i c r s .
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r e i n f o r c e d .
Me t hod
S u b je c t s . Two male Harvard  Brown r a t s  (502 and 503)
used i n  t h e  p r e v i o u s  e x p e r im e n t  and t h r e e  male a l b i n o  r a t s  
[CD— C h a r l e s  R iver)  were m a in t a in e d  a t  80% of t h e i r
f r e e - f e e d i n g  w e i g h t s ,  all  r a t s  were aged a p p r o x i m a t e ly  7-8 
months a t  t h e  s t a r t  o f  t h e  e x p e r im e n t .
The brcwr r a t s  had r e c e i v e d  26 s e s s i o n s  o f  b a s e l i n e  
t r a i n i n g  f o l lo w in g  th e  c o m p le t io n  of E xper im en t  1a. The 
p r e s e n t  e x p e r im e n t  t h u s  began d u r in g  s e s s i o n  109 o f  t r a i n i n g  
f o r  t h o s e  r a t s .
The t h r e e  a l b i n o  r a t s  a l s o  had e x t e n s i v e  e x p e r i e n c e  
with th e  b a s e l i n e  s c h e d u l e .  Two a l b i n o  r a t s  (703 and 704) 
began t h e  p r e s e n t  e x p e r im e n t  d u r in g  s e s s i o n  98 o f  t r a i n i n g .
Cne a l b i n o  r a t  (707) began t h e  p r e s e n t  e x p e r im e n t  d u r in g  
s e s s i o n  84.
Pr o c e d u r e . The p ro ce d u re  cf E xper im en t  l a  was m o d i f i e d  
so t h a t  th e  t h r e e  l i c k s  which made p o s s i b l e  th e  t e r m i n a t i o n  
of a component were r e g u i r e d  t o  o c c u r  as  a s i n g l e  b c u t .
S e s s i o n s  l a s t e d  a p p rc x in a  t e l v  55 min. The c o n t in g e n c y  
remained i n  e f f e c t  f o r  30 s e s s i o n s  f o r  s u b j e c t  707. a l l  
o t h e r  s u b j e c t s  r e c e i v e d  25 s e s s i o n s  of  t r a i n i n g  with t h e  
c o n t in g e n c y  in  e f f e c t .
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R e s u l t s  and D i s c u s s io n
The r e s u l t s  of t h e  p r e s e n t  e x p e r im e n t  a r e  c o n s i s t e n t  
with t h o s e  of  Experiment  1a. Eout i n i t i a t i o n  r a t e s  a r e  
shown in  F i g u r e  10. F2 ,  S i ,  and S2 l i c k  b o u t  r a t e s  were
c l e a r l y  e l e v a t e d  w h i l e  t h e  c o n t in g e n c y  was i n  e f f e c t .  T h ere  
was no c o n s i s t e n t  e f f e c t  o f  t h e  c o n t in g e n c y  on F1 b o u t  
r a t e s .
F i g u r e  11 shows mean bout  d u r a t i o n s  f o r  t h e  5 s u b j e c t s .  
4s in  t h e  p r e v i o u s  e x p e r im e n t ,  t h e r e  was no c o n s i s t e n t  
e f f e c t  o f  th e  c o n t i n g e n c y  on bou t  d u r a t i o n s .  The g r e a t e r  
d u r a t i o n  o f  FI b o u t s  as compared t o  F2, S1, and S2 b o u t s  i s  
g u i t e  c l e a r .
Sample c u m u l a t i v e  r e c o r d s  a r e  p r e s e n t e d  i n  F i g u r e  12. 
These  r e c o r d s  r e p r e s e n t  th e  perfo rm ance  o f  S u b je c t  703 
d u r in g  t h e  23rd s e s s i o n  w i th  t h e  c o n t in g e n c y  i n  e f f e c t  ( top  
p ane l )  , and d u r in g  t h e  9 t h  s e s s i o n  a f t e r  t h e  c o n t in g e n c y  had 
been removed (bottom panel)  . The c u m u la t iv e  (upper) t r a c e  
i n  each p a n e l  r e c o r d e d  l i c k s .  D e f l e c t i o n s  o f  th e  c u m u la t iv e  
pen i n d i c a t e  l e v e r - p r e s s e s .  The low e r  pen was d e f l e c t e d  
d u r in g  p e s t - f o o d  components .  The r e c o r d i n g  pens were 
a c t i v a t e d  by th e  f i r s t  l e v e r - p r e s s  d u r in g  each  component. 
Thus,  t h e  l e r g  b o u t s  c f  l i c k i n g  which t y p i c a l l y  f o l l o w  fo o d  
p r e s e n t a t i o n s  have been o m i t t e d  from t h e s e  r e c o r d s .  The top  
p a n e l  shows g u i t e  c l e a r l y  t h a t ,  with th e  c o n t i n g e n c y  in 
e f f e c t ,  s h o r t  b o u t s  of  l i c k i n g  a l t e r n a t e d  with t o u t s  o f  
l e v e r - p r e s s i n g .  The a l t e r n a t i o n  between l i c k i n g  and 
l e v e r - p r e s s i n g  o c c u r r e d  a t  a r e s p e c t a b l e  r a t e  th ro u g h o u t
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E xper im ent  J b : Eout  H a tes
F ig u re  10 . E f f e c t  o f  t h e  l i c k  c o n t in g e n c y  o f  E xper im en t  1b
on b o u t  i n i t i a t i o n  r a t e s .  Bout i n i t i a t i o n  i a t e s  a r e
r e p r e s e n t e d  ty  means o f  a l o g a r i t h m i c  s c a l e .  F i l l e d
s q u a r e s —  FI r a t e s ;  open s q u a r e s —  F2 r a t e s ;  f i l l e d
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E xp er im en t  J.b: Bout D u r a t i o n s
F i g ure 1-1. E f f e c t  o f  t h e  l i c k  c o n t in g e n c y  of  Experiment  1b 
on _b o u t ” d u r a t i o n s .  Bout d u r a t i o n s  a r e  r e p r e s e n t e d  by means 
of a l o g a r i t h m i c  s c a l e .  F i l l e d  s g u a r e s — F1 t o u t  d u r a t i o n s ;  
open s q u a r e s — F2 d u r a t i o n s ;  f i l l e d  t r i a n g l e s — S1 
d u r a t i o n s ;  open t r i a n g l e s — S2 d u r a t i o n s .
LOG BOUT DURATION
O  H*• •




























Experiment  1b : Sample Cum ula t ive  R e co rd s
F ig u r e  12 . Cumulat ive  r e c o r d s  o b t a i n e d  from S u b j e c t  703. 
The c u m u la t iv e  pen r e c o r d s  l i c k s .  L e v e r - p r  e s s e s  a r e  
i n d i c a t e d  ly d e f l e c t i o n s  of t h e  c u m u la t iv e  pen. The lower  
pen in  each  pane l  was d e f l e c t e d  d u r in g  p o s t - f o c d  components . 
The r e c o r d i n g  pens were a c t i v a t e d  by  the  f i r s t  l e v e r - p r e s s  
to  o c cu r  d u r in g  each  component,  lop  p a n e l :  S e s s io n  23 w i th  
th e  c o n t i n g e n c y  in  e f f e c t .  Bottom p a n e l :  S e s s io n  9 a f t e r
rem ova l  o f  t h e  c o n t i n g e n c y .
A b u r s t  o f  F l - l i k e  l i c k i n g  was c a p t u r e d  i n  t h e  c e n t e r  
o f  t h e  t o p  t r a c e ,  p e rh a p s  b e c a u s e  the  an im al  backed  i n t o  t h e  
re sp o n se  l e v e r  b e f o r e  d r i n k i n g .  The d i f f e r e n c e  between t h a t  
s t y l e  o f  d r i n k in g  and th e  s h o r t - b o u t  s t y l e  most commonly 





p o s t - s t i m u l u s  com ponents .  The e f f e c t  o f  t h e  c o n t in g e n c y ,  
t h e r e f o r e ,  was more p e r v a s i v e  t h a n  a f o r c i n g  c f  d r i n k i n g  
l a t e  i n  components .  R a t h e r ,  t h e  c o n t i n g e n c y  seems to  have 
promoted a g e n e r a l  i n c r e a s e  i n  t h e  r a t e  o f  l i c k i n g  i n  
c o n j u n c t i o n  w i th  l e v e r - p r e s s i n g . Much o f  th e  d r i n k i n g  
c a p t u r e d  i n  the  to p  p a n e l  o f  F ig u r e  12 d i s a p p e a r e d  soon 
a f t e r  t h e  c c r t i n g e n c y  was removed, r e s u l t i n g  i n  a low er  
s lo p e  f o r  th e  c u m u l a t i v e  r e c o r d  i n  t h e  lo w e r  p a n e l .  I t  i s  a 
common o c c u r r e n c e  f o r  b e h a v i o r s  m a i n t a i n e d  fcy a c o n t in g e n c y  
t o  d i m in i s h  in  r a t e  upon removal  o f  the  c o n t i n g e n c y .
G enera l  D i s c u s s io n  o f  Fxper im en t  J.
The d a t a  e x t e n d  e a r l i e r  o b s e r v a t i o n s  of  c o n t i n g e n c y  
e f f e c t s  on s c h e d u l e - i n d u c e d  d r i n k i n g  [F lo ry  and L i c k f e t t ,  
1973; Moran and R u d o lph ,  1980; R eberg ,  1980) by s u g g e s t i n g  
one mechanism whereby a c o n t in g e n c y  may a f f e c t  dr  i r k i n g .  In  
t h e  p r e s e n t  e x p e r i m e n t ,  i n t r o d u c t i o n  o f  a c o n t in g e n c y  which 
r e q u i r e d  t h a t  l i c k i n g  c c c u r  r a i s e d  l e v e l s  o f  d r i n k i n g  by 
i n c r e a s i n g  the  r a t e  a t  which l i c k  b o u ts  o f  s h o r t  d u r a t i o n  
(F2, S 1, and S2) were i n i t i a t e d .  The c o n t i n g e n c y  d i d  n o t  
a f f e c t  l i c k  b o u t  d u r a t i o n s .
P r e v i o u s  i n v e s t i g a t o r s  c f  c o n t i n g e n c y  e f f e c t s  on 
s c h e d u l e - i n d u c e d  d r i n k i n g  have  made use of s im p le  s c h e d u l e s .  
F u tu re  r e s e a r c h  m igh t  p r o f i t a b l y  be d i r e c t e d  toward 
d e te r m i n i n g  w h e the r  th e  mechanism by which d r i n k i n g  l e v e l s  
i n c r e a s e d  i n  th e  p r e s e n t  e xp er im en t  c o u ld  a c c o u n t  f o r  
c o n t in g e n c y  e f f e c t s  in  s im p le  s c h e d u l e s .
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In  t h e  c o n t e x t  c f  t h e  p r e s e n t  d i s s e r t a t i o n ,  th e  d a ta  
show t h a t ,  w i th  r e g a r d  t c  c o n t r o l l i n g  f a c t o r s ,  FI d r i n k i n g  
d i f f e r s  i n  a t  l e a s t  one  r e s p e c t  from F2, S I ,  and S2
d r i n k i n g .  B a t e s  o f  b o o t  i n i t i a t i o n  f o r  th e  l a t t e r  t y p e s  o f
d r i n k i n g  were e l e v a t e d  i n  t h e  p r e s e n c e  o f  a c c n t i r g e n c y  on 
l i c k i n g .  FI bo u t  r a t e s  were r e l a t i v e l y  i n s e n s i t i v e  t o  t h e  
c o n t i n g e n c y ,  and i n  s e v e r a l  c a s e s  were s l i g h t l y  d e p re s s e d  
w h i l e  t h e  c o n t in g e n c y  rem ained  i n  e f f e c t .
F u r t h e r ,  S1 d r i n k i n g  r e s e m b le d  F2 and S2 d r i n k i n g  w ith  
r e s p e c t  t o  t h e  i n c r e a s e d  r a t e  cf  o c c u r r e n c e  w h i le  t h e  
c o n t i n g e n c y  rem ained  i n  e f f e c t .  I t  may t h e r e f o r e  be
m ean in g fu l  t o  r e g a r d  F2, S 1, and S2 d r i n k i n g  a s  e le m e n t s  o f
a s i n g l e  c l a s s  o f  d r i n k i n g  d i f f e r e n t  from the  c l a s s  o f  
d r i n k i n g  o f  which FT d r i n k i n g  i s  a member.
VI. EXFEEIMENT 2 :  EFFECTS 01 SIGNALLED OUTCOMES
E xper im en t  1 d e m o n s t r a te d  a f a c i l i t a t o r y  e f f e c t  o f  a 
l i c k  c o n t i n g e n c y  on t h e  r a t e s  o f  F2» S i ,  and S2 l i c k  b o u t  
i n i t i a t i o n s .  T h a t  e f f e c t  d id  n e t  e x te n d  to  F1 l i c k  bout
r a t e s .  S ince  two t y p e s  of d r i n k in g  were d i s t i n g u i s h e d  on 
th e  b a s i s  o f  th e  e f f e c t  o f  t h e  c o n t i n g e n c y ,  i t  i s  
a p p r o p r i a t e  t c  i n g u i r e  i n t o  t h e  r e s p e c t i v e  n a t u r e s  o f  t h e s e  
t y p e s  of d r i n k i n g .
The s u s t a i n e d ,  u n i n t e r r u p t e d  b o u t s  o f  l i c k i n g  
c h a r a c t e r i s t i c  o f  F1 d r i n k i n g  have t e e n  o b se rv e d  c r l y  d u r in g
p o s t - f o o d  components .  T h e r e f c r e ,  F1 d r i n k i n g  presumably
o c c u r s  a s  a r e s p o n s e  t o  fo od  i n g e s t i o n .
I t  was s p e c u l a t e d  e a r l i e r  t h a t  d r i n k i n g  which
a l t e r n a t e s  w i th  l e v e r - p r e s s i n g  may c c c u r  a s  the  f i r s t
e le m e n t  o f  a complex b e h a v i o r a l  c h a in ,  t h e  second  e lem ent  of 
which i s  t h e  p e r fo rm ance  o f  th e  b e h a v i o r  a c t u a l l y  r e g u i r e d  
f o r  r e i n f o r c e m e n t .  Some i n f o r m a l  o b s e r v a t i e n s  made 
f o l lo w in g  t i e  c o m p le t io n  c f  E xp er im en t  1 su g g e s te d  t h a t  such 
i s  n o t  t h e  c a s e .  When t h e  r e s p o n s e  l e v e r  was removed from 
t h e  cham ber ,  d r i n k i n g  b e h a v io r  was r e l a t i v e l y  u n a f f e c t e d .  
P o s t - s t i m u l u s  b o u t  d u r a t i o n s  and r a t e s  resem bled  t h o s e
observed  when t h e  l e v e r  was p r e s e n t .  I f  p o s t - s t i m u l u s
d r i n k in g  were c h a in e d  w ith  l e v e r - p r e s s i n g , then  removal o f  
the  l e v e r  oug h t  t o  have  r e s u l t e d  in  some d i s r u p t i o n  o f  the
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d r i n k i n g .  Since t h a t  was n o t  t h e  c a s e ,  an e x p l a n a t i o n  f o r  
t h e  a l t e r n a t i o n  between d r i n k i n g  and l e v e r - p r e s s i n g  d u r in g  
p o s t - s t i m u l u s  components  and d u r in g  th e  l a t t e r  p o r t i o n s  o f  
p o s t - f o o d  components  must be so u g h t  e l s e w h e r e .
L e v e r - p r e s s i n g  n i g h t  be  r e g a rd e d  a s  a [ t e rm in a l )  
b e h a v io r  which o c c u r s  i n  a n t i c i p a t i o n  of  food p r e s e n t a t i o n s  
f o r  two r e a s o n s .  F i r s t ,  l e v e r - p r e s s i n g  g r a d u a l l y  c e a s e s  
d u r in g  e x t i n c t i o n  when r e i n f o r c e m e n t  i s  d i s c o n t i n u e d .  
Second, wher food p r e s e n t a t i o n s  o c c u r  a t  r e g u l a r  i n t e r v a l s ,  
a s  in  F ix e d  I n t e r v a l  s c h e d u l e s ,  i t  i s  u s u a l l y  t h e  c a s e  t h a t  
re spo n se  r a t e s  i n c r e a s e  l a t e  i n  t h e  i n t e r v a l  a s  a food
p r e s e n t a t i o n  a p p ro a c h e s .  The same i s  seen d u r i n g  p o s t - f o o d  
components  o f  s e c o n d - o r d e r  sc h ed u le s , .  By c o n t r a s t ,  however,  
r e s p o n s e  r a t e s  rem ain  a p p r o x i m a t e ly  c o n s t a n t  th ro u g h o u t  
p o s t - s t i m u l u s  components .  an im a ls  t y p i c a l l y  em i t  rough ly  a s  
many r e s p o n s e s  e a r l y  d u r in g  p o s t - s t i m u l u s  components  a s  l a t e  
i n  such components .  O b s e r v a t i o n s  o f  p o s t - s t i m u l u s  l i c k  
d i s t r i b u t i o n s  [F igure  6) show t h a t  l i c k s ,  l i k e  l e v e r - p r e s s e s  
[F igu re  3) , tend to  be even ly  d i s t r i b u t e d  d u r in g
p o s t - s t i m u l u s  components .
I t  may be t h e  c a s e  t h a t  b o th  p o s t - s t i m u l u s  and F2
d r i n k in g  a r e  c o n t r o l l e d ,  l i k e  l e v e r - p r e s s i n g ,  by th e
a n i m a l ' s  a n t i c i p a t i o n  of  fo o d .  I n  a d d i t i o n  to  t h e  
s i m i l a r i t i e s  i n  p o s t - s t i m u l u s  p a t t e r n s  d e s c r i b e d  above,  
t h e r e  a rc  d a t a ,  o b t a i n e d  under  ad l i b  c o n d i t i o n s  ( K i s s i l e f f ,  
1969), which i n d i c a t e  t h a t  r a t s  d r i n k  l a r g e  amounts  of  wa ter  
b e f o r e ,  as w e l l  as a f t e r ,  e a t i n g .  F2 ,  S i ,  and S2 d r i n k i n g
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may r e f l e c t  t h e  a n i m a l ' s  te n d e n c y  t o  d r i n k  b e f o r e  e a t i n g ,  
whi le  FI d r i n k i n g  may r e f l e c t  th e  a n i m a l ' s  t e n d e n c y  t o  d r in k  
a f t e r  e a t i n g .
E x per im en t  2 was des ig n ed  to  t e s t  t h e  e f f e c t  o f  t h e  
a n t i c i p a t i o n  o f  food  p r e s e n t a t i o n s  on d r i n k i r g  d u r in g  
exposu re  t c  s e c c n d - o r d e r  s c h e d u l e s .  The b a s i c  s c h e d u le  was 
modif ied  so t h a t  a u d i t o r y  s i g n a l s  p r e s e n t e d  t h r o u g h o u t  each  
component in fo rm ed  th e  a n im a l  a s  to  the  outcome (food o r  
s t i m u l u s  p r e s e n t a t i o n )  s c h e d u l e d  t o  f o l lo w  t h a t  component.
I n  c o r s i d e r i n g  p o s s i b l e  r e s u l t s  of t h i s  e x p e r i m e n t ,  i t  
i s  n e c e s s a r y  to  d e s c r i b e  components not  only w ith  r e s p e c t  to  
t h e  e v e n t s  w i th  which th e y  b e g in ,  bu t  a l s o  w i t h  r e s p e c t  t o  
t h e  e v e n t s  w i th  which t h e y  e n d .  Table  2 p r o v i d e s  a 
c l a s s i f i c a t i o n  o f  t h e  v a r i o u s  component t y p e s  and th e
d e s i g n a t i o n s  which w i l l  be a p p l i e d  t o  e ac h .  E a s i c a l l y ,  an 
i n i t i a l  l e t t e r  i n d i c a t i n g  t h e  s c h e d u l e d  outcome f o r  each  
component has been added t c  th e  d e s i g n a t i o n s  used i n  
E xper im en t  1. As an example , p r e - f o o d ,  p o s t - s t i m u l u s  
components w i l l  be d e s i g n a t e d  FS.
Assuming t h a t  F2, S i ,  and S2 d r i n k i n g  r e f l e c t  t h e  
a n t i c i p a t i o n  c f  food p r e s e n t a t i o n s ,  each o f  t h e s e  t y p e s  o f  
d r i n k in g  sh o u ld  o c c u r  a t  h i g h e r  l e v e l s  d u r i n g  p r e - f o o d  
components  th a n  d u r i n g  p r e - s t i m u l u s  components .  I t  i s  a l s o  
t o  be e x p e c te d  t h a t  l e v e r - p r e s s  r a t e s  w i l l  be h i g h e r  d u r in g  
p re - fo o d  components  t h a n  d u r in g  p r e - s t i m u l u s  components . 
Thus i t  w i l l  be i n f o r m a t i v e ,  n e t  o n ly  t o  look f o r
d i f f e r e n c e s  i n  d r i n k i n g  between p r e - f o c d  and p r e - s t i m u l u s
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C l a s s i f i c a t i o n o f  Componen t s  and L ic k  C a t e g o r i e s
T a b le 2. E i g i t s  r e p r e s e n t  b e f o r e  and a f t e r  r e s p o n d in g .  
F i r s t  l e t t e r  r e p r e s e n t s  e v e n t  w ith  which component  ends .  
Second l e t t e r  i n d i c a t e s  e v e n t  w i th  which component b e g i n s .
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com ponen ts ,  b u t  a l s o  t o  examine d i f f e r e n c e s  i n  l e v e r - p r e s s  
r a t e s .  P r e - f o o d / p r e - s t i m u l u s  d i f f e r e n c e s  i n  l e v e r - p r e s s i n g  
would d e m o n s t r a t e  t h a t  a n im a l s  a r e  c a p a b le  of d i s c r i m i n a t i n g  
between t h e  s i g n a l s  to  he u s e d ,  even i f  no d i f f e r e n c e s  a r e
found w i th  r e s p e c t  to  d r i n k i n g ,  a l s o ,  s i n c e  l e v e r - p r e s s i n g
i s  r e g a r d e d  as  t e r m i n a l  b e h a v i o r ,  a p r e - f o o d / p r e - s t i m u l u s  
d i f f e r e n c e  in  d r i n k i n g  which p a r a l l e l s  t h a t  found f o r  
l e v e r - p r e s s  r a t e s  would s u g g e s t  t h a t  F2 , S I ,  and S2 d r i n k i n g  
o ug h t  to  be c l a s s i f i e d  as t e r m i n a l  a c t i v i t i e s .
The e x p e c te d  r e s p o n s e  r a t e  d i f f e r e n c e s  be tw een  p r e - f o o d  
and p r e - s t i m u l u s  components  might have t h e  e f f e c t  of
l e n g t h e n i n g  p r e - s t i m u l u s  com ponen ts  r e l a t i v e  t o  p r e - f o o d  
com ponents .  T h i s  would be u n d e s i r a b l e  b e c a u s e  
s c h e d u l e - i n d u c e d  d r i n k i n g  i s  known to  be s e n s i t i v e  t o
component d u r a t i o n  (Fa lk ,  1 969, 1971 ; F l o r y ,  1971) ,  t h u s
making p o s s i b l e  an a l t e r n a t i v e  e x p l a n a t i o n  f o r  t h e  e x p e c te d  
r e s u l t s .  I t  would be p o s s i b l e  t o  a v o id  t h i s  problem by 
s c h e d u l in g  food and s t i m u l u s  p r e s e n t a t i o n s  t c  o c c u r  
i n d e p e n d e n t l y  o f  the  a n i m a l s '  b e h a v i o r  (Fixed Time 
schedu le )  . C o r f i e l d - S u m n e r , Blackman,  and S t a i n e r  (1977) ,  
however,  found much l e s s  p o s t - s t i m u l u s  d r i n k i n g  among 
a n im a ls  exposed  t c  r e s p o n s e - i n d e p e n d e n t  s e c o n d - o r d e r  
s c h e d u l e s  than  amonq an im als  exposed  t o  e q u i v a l e n t  
r e s p o n s e - d e p e n d e n t  s c h e d u l e s .
I n  t h e  p r e s e n t  e x p e r im e n t ,  t h e  m a j o r i t y  o f  a n im a l s  were 
exposed t o  a r e s p o n s e - d e p e n d e n t  s c h e d u le .  S e v e r a l  a n im a ls  
w ere ,  how ever ,  expo sed  t o  a r e s p o n s e - i n d e p e n d e n t  s c h e d u le .
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I t  Has hoped t h a t  any d i f f e r e n c e s  between p r e - f o o d  and 
p r e - s t i m u l u s  d r i n k i n q  o b s e rv e d  w i th  t h e  fo rm er  group of 
a n im a ls  wculc  be r e f l e c t e d ,  though p e rh a p s  i n  a t t e n u a t e d  
fo rm ,  among an im a ls  i n  t h e  l a t t e r  g ro u p .  T h is  would r u l e  
o u t  an e x p l a n a t i o n  o f  t h e  a n t i c i p a t e d  p r e - f o o d / p r e - s t i m u l u s  
b e h a v io r  d i f f e r e n c e s  on t h e  b a s i s  o f  u n eq ua l  component 
d u r a t i o n s .
F i n a l l y ,  a g roup  o f  c o n t r o l  a n im a ls  was run i n  a 
r e s p o n s e - d e p e n d e n t  c o n d i t i o n  from which t h e  s i g n a l s  were 
o m i t t e d ,  t h e r e b y  p e r m i t t i n g  com par ison  o f  t h e  r e s u l t s  with 
t h e  d a t a  d e s c r i b e d  under  P re  l i  mi na rv Be sea r c h . This  seemed 
a d v i s a b l e  f o r  two r e a s o n s .  F i r s t ,  t h e  l e v e l  o f  food 
d e p r i v a t i o n  employed in  the  p r e s e n t  e x p e r i m e n t  was somewhat 
g r e a t e r  t h a n  was u sed  p r e v i o u s l y .  T here  a re  d a ta  to s u g g e s t  
t h a t  l e v e l s  c f  s c h e d u l e - in d u c e d  d r i n k i n g  may i n c r e a s e  with 
i n c r e a s e s  i n  f o o d - d e p r i v a t i o n  l e v e l  (Fa lk ,  1971) .  Second,  
t h e  a n im a l s  were somewhat c i d e r  a t  the  s t a r t  o f  t h e  
e x p e r im e n t  th an  had u s u a l l y  been  th e  c a s e .  I t  i s  unknown 
whether  t h i s  might have a b e a r i n g  on t h e  r e s u l t s . .
Method
S u b ie c t s -
Twelve male a l b i n o  r a t s  [CD— C h a r l e s  F i v e r ) ,  aged 4 
months a t  t h e  s t a r t  o f  t h e  e x p e r im e n t ,  were m a i r t a i n e d  a t  
70S of  t h e i r  f r e e - f e e d i n g  w e ig h ts .
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Proced ure
4 VH 2 (HI 70 :Sb)  s e c c n d - o r d e r  s c h e d u le  was used in  a l l  
r e s p o n s e - d e p e n d e n t  c o n d i t i o n s .  A VS 2 (FT 70:Sb)  s c h e d u l e  
was used f o r  th e  r e s p o n s e - i n d e p e n d e n t  c o n d i t i c n s .  The 
s t i m u l u s  p r e s e n t e d  a t  th e  end c f  food d e l i v e r i e s  and upon 
food  o m is s i o n s  c o n s i s t e d  of  a 2 . 5 - s e c  i n c r e a s e  i n  t h e  
i n t e n s i t y  of th e  backqround  w h i t e  n o i s e .
A t o n e  and a r e p e t i t i v e  c l i c k i n g  sound se rv ed  as 
s i g n a l s  r e g a r d i n g  t h e  outcomes s c h e d u le d  f o r  t h e  v a r i o u s  
components,. These were c o u n t e r b a l a n c e d  a s  t o  i n f o r m a t i o n  
c o n t e n t .  one o f  t h e  two s i q n a l s  was p r e s e n t ,  f o r  t h e  
e x p e r i m e n t a l  a n im a l s  (801 -  809) , a t  a l l  t im e s  e x c e p t  d u r in g  
food and s t i m u l u s  p r e s e n t a t i o n s .  I n i t i a l l y ,  a n im a ls  i n  the  
c o n t r o l  g roup  (810 -  812) were n o t  p r e s e n t e d  w i th  t h e s e  
s i g n a l s .
Exposure  to t h e  s e c o n d - o r d e r  s c h e d u l e  began im m edia te ly  
a f t e r  l e v e r - p r e s s  t r a i n i n g  f o r  a n im a l s  i n  t h e  
r e s p o n s e - d e p e n d e n t  c o n d i t i o n s  (801 -  806, 810 -  8 1 2 ) ,  and
im m ed ia te ly  upon c o m p le t io n  cf food-m agaz ine  t r a i n i n g  f o r  
a n im a ls  i n  t h e  r e s p o n s e - i n d e p e n d e n t  c o n d i t i o n s  (807 -  809) .  
The seq uence  o f  t r a i n i n g  c o n d i t i o n s  f o r  a l l  sub- jec ts  i s  
g iven  i n  Table  3 .  The s c h e d u le d  s e s s i o n  l e n g t h  was 
a p p r o x im a te ly  45 min.
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Ex p e r i m e n t a l  £on J i t  i o n s
Table  3. Symbols t o  t h e  l e f t  i n  each  e n t r y  r e p r e s e n t  s i g n a l  
c o n d x t io n s .  Symbols to  th e  r i g h t  i n  each e n t r y  r e p r e s e n t  
t h e  s c h e d u l e  i n  e f f e c t  d u r i n g  each  phase.  Symbols a r e  
e x p l a i n e d  below. The d u r a t i o n  fo r  each  phase  (number of 
s e s s i o n s )  i s  shown i n  th e  r i g h t - h a n d  column of  the  t a b l e .  
Schedule  C o n d i t i o n s :  F l - r e s p o n s e - d e p e n d e n t  c o n d i t i o n
f VE 2 (FI 7 0 : S b ) ] ,  FT— r e s p o n s e - i n d e p e n d e n t  c o n d i t i o n  
fVR 2 [FT 70: Sh) ]; I n f o r m a t i v e  S i g n a l  C o n d i t i o n s :  S1—
p re - fo o d  c l i c k / p r e - s t i m u l u s  t o n e ,  S2— p r e - f o o d
t o n e / p r e - s t i m u l u s  c l i c k ;  U n in fo rm a t iv e  S ig n a l  C o n d i t i o n s :  
NC— no c o r r e l a t i o n  between s i g n a l s  and component ou tcom es ,  
HS— u n s i g n a l l e d  outcomes (no s i g n a l s )  .
E x p e r im e n ta l  S u b j e c t s
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C o n t r o l  Subjec t s
I r y
Phase > 81 0 ! 811 — 812 X Dura t i o n
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75
P h a se  1 (see  T a b le  3) c o n s t i t u t e d  th e  e x p e r im e n t  as 
d e s i g n e d .  R e s u l t s  a t  t h e  end of  Phase 1 (see below) were 
n o t  a s  a n t i c i p a t e d .  C o n s i d e r a t i o n  o f  t h e  r e s u l t s  from Phase  
1 n e c e s s i t a t e d  t h e  i n c l u s i o n  c f  P h ases  2 and 3. During 
Ehase 2, a l l  a n im a l s  which had r e c e i v e d  compcnent-outcome 
s i g n a l s  d u r i n g  Phase  1 c o n t i n u e d  t o  r e c e i v e  t h o s e  s i g n a l s ,  
but  t h e  c o r r e l a t i o n  between s i g n a l s  and component  outcomes 
was e l i m i n a t e d .  Phase  3 c o n s t i t u t e d  a r e i n s t a t e m e n t  o f  a 
c o r r e l a t i o n  between s i g n a l s  and component  o u tco m es ,  b u t  w ith  
th e  i n f o r m a t i o n  c o n t e n t  o f  t h e  s i g n a l s  r e v e r s e d  frcm t h a t  of  
Phase  1. Thus f o r  t h o s e  a n im a l s  f o r  which th e  t o n e  had  
preceded  food p r e s e n t a t i o n s  i n  Phase  1, t h e  c l i c k  p reced ed  
food p r e s e n t a t i o n s  d u r in g  Phase  3.
C o n t r o l  an im a ls  were r u n  f o r  75 s e s s i o n s  w i th o u t  
o u t c o m e - s ig n a l s .  a d d i t i o n a l  a s p e c t s  o f  t h e  t r e a t m e n t  of 
c o n t r o l  a n im a l s  a r e  d e s c r i b e d  i n  E xp e r im e n t  3b. a f t e r  t h e  
i n i t i a l  p h a s e .  S u b j e c t s  811 and 812 were t r a n s f e r r e d  t o  a 
s i g n a l l e d - c u t c c m e  c o n d i t i o n  (Table  3) s i m i l a r  t o  t h a t  t o  
which e x p e r i m e n t a l  a r i m a l s  were exposed  i n  P h ases  1 and 3. 
S u b j e c t  8 10 was p r e s e n t e d ,  a f t e r  t h e  i n i t i a l  75 s e s s i o n s ,  
w i th  s i g n a l s  u n c o r r e l a t e d  with  sc h ed u le d  component  outcomes 
as was done d u r in g  Phase  2 f o r  the  e x p e r i m e n t a l  a n im a l s .  
C o n t ro l  s u b j e c t s  were run und e r  t h e  l a t t e r  s e t  o f  c o n d i t i o n s  
f o r  35 s e s s i o n s .
D a ta . i n  a d d i t i o n  t o  t h e  measures  o f  l e v e r - p r e s s i n g  
d e s c r i b e d  u r d e r  G e n e r a l  Methods, d i s c r i m i n a t i c r  i n d i c e s  
(M i l le n so n ,  1967) and i n d i c e s  c f  c u r v a t u r e  (Try ,  K e l l e h e r ,
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and Cook, 1960) were computed.
D i s c r i m i r a t i o n  i n d i c e s  (D I 's )  were computed s e p a r a t e l y  
f o r  p o s t - s t i m u l u s  and p o s t - f o o d  components  by  d i v i d i n g  
p re - fo o d  l e v e r - p r e s s  r u n n i n g  r a t e s  by t h e  sum of  p r e - f o o d  
and p re -  s t i m u l u s  r a t e s .  The DI wculd t h u s  a pp roach  1 when 
p re - fo o d  r a t e s  were much h i g h e r  t h a n  p r e - s t i m u l u s  r a t e s ,  and 
would a pp ro ach  0 when p r e - s t i m u l u s  r a t e s  g r e a t l y  exceeded 
p r e - f o o d  r a t e s .
The in d e x  o f  c u r v a t u r e  (IC) p r o v i d e s  a s in g l e - n u m b e r  
d e s c r i p t i o n  c f  th e  t e m p o ra l  d i s t r i b u t i o n  of  b e h a v i o r  w i th in  
components .  Onder t h e  d a t a - r e c o r d i n g  c o n d i t i o n s  o f  th e  
p r e s e n t  e x p e r i m e n t ,  t h e  IC would have a va lue  o f  +0 .5  i f  a l l  
l e v e r - p r e s s e s  o c c u r r e d  d u r i n g  t h e  s e co n d  h a l f  of a 
component ,  and a v a l u e  o f  - 0 . 5  i f  a l l  l e v e r - p r e s s e s  o c c u r r e d  
i n  t h e  f i r s t  h a l f  o f  a component.  A va lue  o f  0 would 
i n d i c a t e  t h a t  l e v e r - p r e s s e s  were even ly  d i s t r i b u t e d  w i th in  
components .  I t  sh o u ld  be emphasixed t h a t  th e  IC i s  an in d e x  
of the d i s t r i b u t i o n ,  r a t h e r  t h a n  o f  t h e  l e v e l  c r  r a t e  of  
o c c u r r e n c e ,  c f  a p a r t i c u l a r  b e h a v i o r .  During p r e l i m i n a r y  
r e s e a r c h ,  th e  IC f o r  l e v e r - p r e s s i n g  was t y p i c a l l y  n e a r  75% 
o f  t h e  maximum p o s i t i v e  v a lu e  d u r in g  p o s t - f o o d  com ponen ts ,  
and c l o s e  to 0 f o r  p o s t - s t i m u l u s  components .
I C ' s  were a l s o  computed f o r  l i c k  d i s t r i b u t i o n s .  The 
r a n g e  o f  p o s s i b l e  v a lu e s  was i d e n t i c a l  t o  t h a t  f o r  
l e v e r - p r e s s i n g .  During p r e l i m i n a r y  r e s e a r c h ,  p c s t - f o o d  I C ' s  
were se ldom mere t h a n  h a l f  the  maximum n e g a t iv e  v a l u e ,  w h i le  
p o s t - s t i m u l u s  I C ' s  were t y p i c a l l y  n e a r  3.
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R e s u l t s
The p r e s e n t a t i o n  of  r e s u l t s  w i l l  be o r g a n i z e d  as 
f o l l o w s .  L e v e r - p r e s s i n g  pe rfo rm ance  w i l l  be d e s c r i b e d  f i r s t  
i n  o r d e r  t o  d e m o n s t r a t e  t h e  a c g u i s i t i o n  of  a 
p r e - f o o d / p r e - s t i m u l u s  d i s c r i m i n a t i o n  among e x p e r i m e n t a l  
a n im a l s  d u r i n g  Phase 1 o f  t h e  e x p e r im e n t .  Changes i n  
l e v e r - p r e s s  pe rfo rm ance  d u r i n g  Phase 2 w i l l  be d e s c r i b e d ,  as 
w i l l  r e c o v e r y  o f  p e r fo rm a n c e  d u r i n g  Phase  3. F o l lo w in g  t h e  
d e s c r i p t i o n  c f  l e v e r - p r e s s  p e r fo rm a n c e ,  d r i n k i r g  w i l l  be 
d e s c r i b e d ,  f i r s t  a t  the  r e l a t i v e l y  s u p e r f i c i a l  l e v e l  o f  
l i c k s  p e r  component,  and t h e n  a t  more r e f i n e d  l e v e l s — p r e -  
and p o s t - r e s p o n s e  d r i n k i n g  l e v e l s ,  b o u t  d u r a t i o n s  and r a t e s ,  
l i c k  l a t e n c i e s ,  and l i c k  d i s t r i b u t i o n s .  S t a t i s t i c a l  
a n a l y s e s  a r e  i n c l u d e d  a s  a c o n v e n i e n t  means t o  summarize t h e  
p r i n c i p l e  s o u r c e s  o f  v a r i a b i l i t y  i n  t h e  d a ta .  I t  w i l l  be 
se en  t h a t  iew r e l i a b l e  d i f f e r e n c e s  between p r e - f o o d  and 
p r e - s t i m u l u s  d r i n k i n g  were p r e s e n t  a t  th e  end o f  Phase 1. 
These were g e n e r a l l y  no t  s t a t i s t i c a l l y  s i g n i f i c a n t ,  and were 
t y p i c a l l y  e l i m i n a t e d  d u r in g  Phase 2 and n o t  r e c o v e re d  d u r in g  
Phase 3. O b s e r v a t io n s  n o t  d e s c r i b e d  i n  d e t a i l  i n  t h i s  
s e c t i o n  a r e  g iven  more d e t a i l e d  p r e s e n t a t i o n  i n  A ppend i x  A.
L e v e r - p r e s s  r a t e s  a t  t h e  end c f  Phase 1 (ave raged  ove r  
s e s s i o n s  45 -  48 f o r  S u b i e c t s  801 -  806 , 810 -  812) were 
s u b j e c t e d  t c  a m u l t i p l e  r e g r e s s i o n  a n a l y s i s  (HHA, K e r l i n g e r  
and P e d h a z u r ,  1973) . The r e s u l t s  of the  MBA, shown i n  T a b le  
4 ,  r e v e a l e d  a c l e a r  e f f e c t  o f  t h e  t y p e  of  outcome s i g n a l l e d .  
P r e - f o o d  r a t e s  were s i g n i f i c a n t l y  h i a h e r  than  p r e - s t i m u l u s
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r a t e s  [ F [ 1,!£)  = 1 9 .7 ,  p < . 0 1 ,  r - s q u a r e d  = 0 . 4 3 ] .  The 
p r e s e n t a t i c r  cf  s i g n a l s  had no e f f e c t  on l e v e r - p r e s s  r a t e s ;  
n e i t h e r  d id  t h e  e v e n t s  with which components  b e g a n ,  n o r  t h e  
i n t e r a c t i o n  between t h o s e  e v e n t s  and t y p e s  o f  outcomes 
s i g n  a i l e d .
D i s c r i m i n a t i o n  i n d i c e s  fo r  t h e  6 s u b j e c t s  i n  th e  
r e s p o n s e -  dependen t  e x p e r i m e n t a l  c o n d i t i o n  ( S u b je c t s  
801 -  806) a r e  p r e s e n t e d  i n  F i g u r e s  13 and 14. These 
f i g u r e s  r e v e a l  s e v e r a l  n o tew o r th y  f e a t u r e s  o f  l e v e r - p r e s s i n g  
p e r fo rm a n c e .  F i r s t ,  a d i s c r i m i r a t i o n  between p r e - f o o d  and 
p r e - s t i m u l u s  s i g n a l s  was more s t r o n g l y  e v id e n c e d  d u r in g  
p o s t - f o o d  (FF and SF) th a n  d u r in g  p o s t - s t i m u l u s  (FS and SS) 
components  f o r  a l l  s u b j e c t s  a t  t h e  end o f  Phase  1. Second,  
d u r in g  Phase 2,  bo th  p o s t - f o o d  and p o s t - s t i m u l u s  DI*s 
d e c l i n e d .  S e v e r a l  s u b j e c t s  (801 ,  802 ,  804,  806)
d e m o n s t r a te d  a more p e r s i s t e n t  r e t e n t i o n  of  t h e  Phase  1 
d i s c r i m i n a t i c r  d u r in g  p o s t - f c c d  th an  d u r in g  p o s t - s t i m u l u s  
components  o f  Phase 2. S u b j e c t  806 was p e c u l i a r  in  
d e m o n s t r a t i n g  a p a r t i a l  r e c o v e r y  of the  p o s t - f o o d  
d i s c r i m i n a t i o n  l a t e  i n  Phase  2 .  P o s t - s t i m u l u s  D I ' s  a t  t h e  
end o f  Phase 2 were com parab le  t o  t h o s e  obse rved  a t  t h e  
b e g in n in g  c f  Phase  1. P o s t - f c c d  D I ' s  were, i n  many c a s e s ,  
somewhat h ig h e r  a t  t h e  end o f  Phase  2 t h a n  a t  t h e  b e g in n in g  
o f  Phase  1. I h i r d ,  a c q u i s i t i o n  of a r e v e r s e d  d i s c r i m i n a t i o n
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A n a lv s i s  o f  E f f e c t s  on P has e  1 
Leve r e p r e s s in g
Tab le  4. l e v e r - p r e s s  r a t e s ,  ave rag e d  o v e r  s e s s i o n s  45 -  48,  
were s u b j e c t e d  t o  a M u l t ip l e  R e g r e s s io n  A n a l y s i s .
Note
1. V e c t o r s  used made t h e  f o l l o w in g  c o m p ar iso n s :  A—
b e h a v io r  d u r in g  s i g n a l l e d  p r e - f o o d  components  v s .  b e h a v i o r  
d u r in g  s i g n a l l e d  p r e - s t i m u l u s  com ponen ts ;  B— b e h a v io r  
d u r in g  p o s t - f o o d  components v s .  b e h a v io r  d u r in g
p o s t - s t i m u l u s  components ;  C—  b e h a v i o r  among s u b j e c t s  
p r e s e n t e d  with s i g n a l s  (801 -  806) v s .  b e h a v io r  among 
s u b j e c t s  n o t  r e c e i v i n g  s i g n a l s  (810 -  812) ; and D— b e h a v io r  
among s u b j e c t s  p r e s e n t e d  w i th  s i g n a l  p a i r  Si (801 -  803) 
v s .  b e h a v i o r  among s u b j e c t s  p r e s e n t e d  w i th  s i g n a l  p a i r  S2 
(804 -  806) .
80
M u l t i p l e  R e g r e s s i o n  ft p a l v s i s ; 
Ph a se  L ev e r - Pr e s s  R a te s
!
Source  (1) I d f SS MS F r - S q u a r e d
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8 1
D i s c r i m i n a t i o n  I n d i c e s
F i g u r e s  13 and Vi.  Da ta  r e p r e s e n t  d i s c r i m i n a t i o n  i n d i c e s ,
a s  - de s c r i b e d  under  Met hod,  f o r  t h e  6 s u b j e c t s  i n  t h e
r e s p o n s e - d e p e n d e n t  e x p e r i m e n t a l  c o n d i t i o n  (901 -  806) .
Phases o f  t i e  e x p e r im e n t  a r e  s e p a r a t e d  by v e r t i c a l  l i n e s  and 
a r e  i d e n t i f i e d  by 1 - d i g i t  numbers . I n d i v i d u a l  s u b j e c t s  a r e
i d e n t i f i e d  by 3 - d i g i t  numbers . During P h a s e s  1 and 3 ,
s g u a r e s  r e p r e s e n t  p r e - f o o d  b e h a v i o r ,  while  t r i a n g l e s  
r e p r e s e n t  p r e - s t i m u l u s  b e h a v io r .  During Phase 2, s g u a r e s  
r e p r e s e n t  b e h a v io r  i n  t h e  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  
c o r r e l a t e d  w i th  fe e d  p r e s e n t a t i o n s ;  t r i a n g l e s ,  b e h a v io r  in  
the  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  w ith  
s t i m u l u s  p r e s e n t a t i o n s .  I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  
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d u r in g  Phase 3 p ro c e e d e d  a t  a s l o w e r  r a t e  than  d id  
a c q u i s i t i o n  c f  t h e  o r i g i n a l  d i s c r i m i n a t i o n  i n  Phase  1. I n  
no c a s e  was e i t h e r  o f  the  two D I ' s  a t  the  end o f  Phase 3 a t  
th e  same l e v e l  as  had heen p r e s e n t  a t  t h e  end o f  Phase 1.
F u r t h e r  d a ta  r e g a r d i n g  l e v e r - p r e s s i n g  a r e  p r e s e n t e d  in  
append-ix- a .  a b r i e f  summary cf th o s e  d a ta  i s  g iv e n  h e r e .  
The p o s t - f o o d  d i s c r i m i n a t i o n  between p r e - f o o d  and 
p r e - s t i m u l u s  s i g n a l s  r e s u l t e d  u n i fo rm ly  frcm l o n g e r  
l a t e n c i e s  a id  lower  l e v e r - p r e s s  c o u n t s  d u r in g  p r e - s t i m u l u s  
than  d u r i n g  p r e - f o o d  components .  The d im in i s h e d  p o s t - f o o d  
d i s c r i m i n a t i o n  of P h a se  2 r e s u l t e d  from e l i m i n a t i o n  o f  both 
the  l a t e n c y  and r e s p o n s e - c o u n t  d i f f e r e n c e s .  P o s t - f o o d  
l a t e n c y  d i f f e r e n c e s  were g e n e r a l l y  n o t  r e c o v e r e d  d u r in g  
Phase  3, w h i le  r e s F c n s e - c o u n t  d i f f e r e n c e s  d id  r e c o v e r  to  
some e x t e n t .  The p o s t - s t i m u l u s  d i s c r i m i n a t i o n  d u r in g  Phase  
1 was l a r g e l y  a t t r i b u t a b l e  t o  a h i g h e r  re s p o n se  c o u n t  d u r in g  
p re - fo o d  than  d u r in g  p r e - s t i m u l u s  components .  P o s t - s t i m u l u s  
l a t e n c y  d i f f e r e n c e s  were much l e s s  c o n s i s t e n t  than  were 
p o s t - f o o d  l a t e n c y  d i f f e r e n c e s  in  Phase 1. The d i f f e r e n c e  in  
p o s t - s t i m u l u s  r e s p o n s e s  pe r  component d im in i s h e d  d u r in g  
Phase  2, a id  r e c o v e re d  t o  some e x t e n t  i n  Phase 3.
Among c o n t r o l  s u b j e c t s ,  a v e ra g e  l e v e r - p r e s s  r a t e s ,  
l a t e n c i e s ,  and c o u n t s  were s i m i l a r  t o  t h e  a v e r a g e s  f o r  
e x p e r i m e n t a l  a n im a l s .  Response r a t e s  f o r  th e  c o n t r o l  
s u b j e c t s  a r e  p r e s e n t e d  in  F i g u r e s  15 and 16. I t  shou ld  be 
r e c a l l e d  t h a t  t h e s e  s u b j e c t s  were i n i t i a l l y  t r a i n e d  w i th o u t  
s i a n a l s  f o r  75 s e s s i o n s .  S u b j e c t s  811 and 812 were
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F io a r e  15. Data  r e p r e s e n t  ru n n in g  l e v e r - p r e s s  r a t e s  d u r in g  
p o s t - f o o d  components ,  computed a s  d e s c r i b e d  under  G e n e r a l  
Methods, f o r  t h e  c o n t r o l  s u b j e c t s  {810 -  8 12 ) .  Phases  1 and 
2 ,  i d e n t i f i e d  by 1 - d i g i t  numbers, a r e  s e p a r a t e d  by a 
v e r t i c a l  l i n e .  I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by means 
of  3 - d i g i t  numbers .  During Phase  1, when no s i g n a l s  were 
p r e s e n t e d ,  s q u a r e s  r e p r e s e n t  p c s t - f c o d  r a t e s .  During Phase  
2, f o l lo w in g  t h e  i n t r o d u c t i o n  c f  s i g n a l s ,  s q u a r e s  r e p r e s e n t  
p re - fo o d  (FF) b e h a v io r  f o r  S u b j e c t s  811 and 812, whi le  
t r i a n g l e s  r e p r e s e n t  p r e - s t i m u l u s  (SF) b e h a v i o r .  For S u b j e c t  
810 d u r in g  Phase 2, s q u a r e s  r e p r e s e n t  b e h a v i c r  i n  th e  
p r e s e n c e  o f  t h e  t o n e ;  t r i a n g l e s ,  b e h a v i o r  i n  t h e  p r e s e n c e  of  
th e  r e p e t i t i v e  c l i c k .  N e i t h e r  tone  no r  c l i c k  was c o r r e l a t e d  
with component-ou tcomes f o r  S u b j e c t  810 d u r in g  P h a se  2 .  
I n d i v i d u a l  d a ta  p o i n t s  r e p r e s e n t  pe rfo rm ance  a v e rag e d  o v e r  4 
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Post - S t im u lu s  Resp o n s e  Rates
F i g ure- 16-» Eata  r e p r e s e n t  r u n n i n g  l e v e r - p r e s s  r a t e s  d u r in g  
p o s t - S t lm  u lu s  com ponen ts ,  computed a s  d e s c r i b e d  under  
G en e ra l  Methods, f o r  t h e  c o n t r o l  s u b j e c t s  [8 10 -  812) .  
Phases 1 and 2 ,  i d e n t i f i e d  by 1 - d i g i t  numbers,  a re  s e p a r a t e d  
by a v e r t i c a l  l i n e .  I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by 
means o f  3 - d i g i t  numbers . During Phase  1, when to  s i g n a l s  
were  p r e s e t t e d ,  s q u a r e s  r e p r e s e n t  p o s t - f o o d  r a t e s .  During 
Phase 2, f o l l o w i n g  t h e  i n t r o d u c t i o n  of s i g n a l s ,  s q u a r e s  
r e p r e s e n t  p r e - f o o d  [FS) b e h a v io r  f o r  S u b j e c t s  811 and 812, 
w h i l e  t r i a n g l e s  r e p r e s e n t  p r e - s t i m u l u s  [SS) b e h a v i o r .  For 
S u b j e c t  8 10 d u r in g  Phase 2 ,  s q u a r e s  r e p r e s e n t  b e h a v i o r  in  
t h e  p r e s e n c e  o f  th e  t o n e ;  t r i a n g l e s ,  b e h a v io r  i n  t h e  
p r e s e n c e  o f  t h e  r e p e t i t i v e  c l i c k .  N e i th e r  to n e  nor c l i c k  
was c o r r e l a t e d  w i th  component-ou tcomes f o r  S u b j e c t  8 10 
d u r in g  P ha se  2. I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  
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t h e r e a f t e r  p r e s e n t e d  w i th  c u t e o m e - c o r r e l a t e d  s i g n a l s ;  
S u b j e c t  8 10, w i th  c u t c c m e - u n c o r r e l a t e d  s i g n a l s .  Sub-jects  
811 and 812 bo th  a c q u i r e d  a p r e - f  o o d / p r e -  s t i m u l u s  
d i s c r i m i n a t i o n . A c g t i s i t i o n  was somewhat f a s t e r  th a n  was 
a c q u i s i t i o n  of  a r e v e r s e d  d i s c r i m i n a t i o n  by s u b j e c t s  in  th e  
e x p e r i m e n t a l  g roup .  F o r  S u b j e c t  810 ,  i n t r o d u c t i o n  o f  t h e  
s i g n a l s  l e d  t o  marked f l u c t u a t i o n s  in  p o s t - f o o d  r a t e s ,  b u t  
n o t  i n  p o s t - s t i m u l u s  r a t e s .  In  g e n e r a l ,  w i th  t h e  e x c e p t io n  
o f  t h e  p o s t - f c o d  r a t e s  o f  S u b j e c t  8 10 ,  a v e r a g e  r e s p o n s e  
r a t e s  a f t e r  i n t r o d u c t i o n  o f  t h e  s i g n a l s  were com parab le  t o  
t h e s e  o b se rv ed  p r i o r  t c  i n t r o d u c t i o n  of th e  s i g n a l s .
R e f l e c t i o n  s u g g e s t e d  a p o s s i b l e  f u n c t i o n a l  s i m i l a r i t y  
between t h e  p r e - f o o d  s i g n a l  o f  t h e  p r e s e n t  e x p e r im e n t  and 
t h e  f o o d - p a i r e d  s t i m u l u s  cf E xp e r im e n t  3 .  T h is  s i m i l a r i t y ,  
which w i l l  be d i s c u s s e d  f u r t h e r  i n  c o n j u n c t i o n  with 
Experiment  3, n e c e s s i t a t e d  e x a m in a t io n s  o f  l i c k  and 
l e v e r - p r e s s  d i s t r i b u t i o n s ,  and o f  l i c k  l a t e n c i e s  o b t a i n e d  in  
t h e  p r e s e n t  e x p e r im e n t .  These r e s u l t s  a r e  i n c l u d e d  in  t h i s  
s e c t i o n .
I n d i c e s  of  c u r v a t u r e  [IC *s) f o r  p o s t - s t i m u l u s  
l e v e r - p r e s s i n q  a re  p r e s e n t e d  in  F i g u r e s  17 -  19. I t  can be 
seen  t h a t  p r e - f o o d  i n d i c e s  were g e n e r a l l y  more p o s i t i v e  than  
were p r e - s t i m u l u s  i n d i c e s  a t  t h e  end of Phase 1 among t h e  
e x p e r i m e n t a l  s u b j e c t s .  P r e - s t i m u l u s  i n d i c e s  were g e n e r a l l y  
c l o s e  t o  0 f o r  t h e s e  a n i m a l s ,  a s  were the  p o s t - s t i m u l u s  
i n d i c e s  f o r  th e  c o n t r o l  a n im a l s .  Animals,  t h e r e f o r e ,  tended  
t o  d i s t r i b u t e  t h e i r  l e v e r - p r e s s e s  d i f f e r e n t l y  d u r in g
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I n d i c e s  of Qurva t u r e  :
P o s t - S t i m u l u s  Leve jc -Press ing
F ig u r e s  17 -  J_9. Data r e p r e s e n t  i n d i c e s  o f  c u r v a t u r e ,  a s  
a e s c r i b e  a a t c v e  und e r  Method, f o r  a l l  sub - jec ts  f o r  which 
l e v e r - p r e s s i n g  was r e q u i r e d  (801 -  806, 810 -  812) .  Phases  
of  the  e x p e r im e n t  ( 1 - 3  f o r  e x p e r i m e n t a l  s u b j e c t s ,  1 and 2 
f c r  c o n t r o l  s u b j e c t s )  a re  i d e n t i f i e d  by 1 - d i g i t  numbers and 
s e p a r a t e d  by v e r t i c a l  l i n e s .  I n d i v i d u a l  s u b j e c t s  a r e  
i d e n t i f i e d  by means o f  3 - d i g i t  numbers . Fc r  e x p e r i m e n t a l  
s u b j e c t s  (80 1 -  806,  F i g u r e s  17 and 18) d u r in g  Phases  1 and 
3 ,  and f o r  c o n t r o l  s u b j e c t s  (811 and 8 12 ,  F ig u r e  19) d u r in g  
Phase 2 ,  s q u a r e s  r e p r e s e n t  p r e - f o o d  (FS) b e h a v i o r ,  w hi le  
t r i a n g l e s  r e p r e s e n t  p r e - s t i m u l u s  (SS) b e h a v i o r .  For 
e x p e r i m e n t a l  s u b j e c t s  d u r i n g  Phase  2, s q u a r e s  r e p r e s e n t  
b e h av io r  in  t h e  p re s e n c e  of t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  
with food p r e s e n t a t i o n s ;  t r i a n g l e s ,  b e h a v i o r  i n  t h e  p r e s e n c e  
o f  the  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  w i th  s t i m u l u s  
p r e s e n t a t i o n s .  F o r  S u b j e c t  810 d u r i n g  Phase 2, s q u a r e s  
r e p r e s e n t  b e h a v io r  i n  t h e  p r e s e n c e  o f  t h e  t o n e ;  t r i a n g l e s ,  
b e h a v io r  in  t h e  p r e s e n c e  of  t h e  r e p e t i t i v e  c l i c k .  For 
c o n t r o l  s u b j e c t s  (810 -  812) d u r i n g  Phase 1 ,  s q u a r e s  
r e p r e s e n t  a v e rag e  p o s t - s t i m u l u s  b e h a v i o r .  I n d i v i d u a l  d a ta  
p o i n t s  r e p r e s e n t  p e rfo rm an c e  a veraged  ove r  *1 c o n s e c u t i v e  
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p re - fo o d  than  d u r in g  p r e - s t i m u l u s  components,
l e v e r - p r e s s i n q  o c c u r r e d  a t  a lo w e r  r a t e  e a r l y  th an  i t  d id  
l a t e  d u r i r q  p r e - f o o d  component  s„ l e  v e r - p r e s s i n g  was 
m a in ta in e d  a t  a ro u g h ly  c o n s t a n t  r a t e  w i t h i n  p r e - s t i m u l u s  
components .  P r e - f o o d  (FS) p a t t e r n s  s e r e  t h u s  more s i m i l a r  
to  t y p i c a l  p o s t - f o o d  p a t t e r n s  [P r e l i m i n ary Re s e a r c h .  
Appendix- A) th a n  were p r e - s t i m u l u s  (SS) p a t t e r n s .  The 
p re - fo o d  p a t t e r n  d i s a p p e a r e d  d u r in g  Phase 2. P r e - s t i m u l u s  
p a t t e r n s  s e re  u n a f f e c t e d  by t h e  t r a n s i t i o n  from P h a se  1 to  
Phase  2. I r  only 2 c a s e s  [802 , 803) was t h e r e  e v id e n c e  t h a t  
th e  p r e - f o o d / p  r e - s t i m u l u s  d i f f e r e n c e  i n  I C ' s  which 
c h a r a c t e r i z e d  p e r fo rm a n c e  a t  t h e  end o f  Phase  1 was 
r e c a p t u r e d  d u r in g  P h a se  3 .  I n  f a c t ,  f o r  one s u b j e c t  [80 6) ,  
the  p r e - s t i m u l u s  i n d e x  was c o n s i s t e n t l y  more p o s i t i v e  d u r in g  
P h a se  3 t h a n  was t h e  p r e - f o o d  i n d e x .
P r e - s t i m u l u s  components  were u n i fo rm ly  l c n q e r  th a n  
p r e - f o o d  ccmFcnents  a t  t h e  end of Phase 1. T h i s  was t r u e  o f  
b o th  p o s t - f o o d  and p o s t - s t i m u l u s  components .  The d i f f e r e n c e  
was e l i m i n a t e d  d u r i n g  Phase  2, and had begun t o  emerge by 
t h e  end of  Phase  3 (see  Append i x  J)) . Mean component 
d u r a t i o n s  d id  not  d i f f e r  be tween  p o s t - f o o d  and p o s t - s t i m u l u s  
com ponen ts .
P o s t - s t i m u l u s  d r i n k i n g  l e v e l s  [ l i c k s  p e r  component) a r e  
p r e s e n t e d  i r  F i g u r e s  20 -  2 3 .  The p l o t t e d  v a lu e s  were 
computed by d i v i d i n g  t h e  t o t a l  number o f  l i c k s  per  s e s s i o n  
w i t h i n  a q iv en  component  ty p e  by th e  t o t a l  number o f  
o c c u r r e n c e s  p e r  s e s s i o n  o f  t h a t  component t y p e .  The d a ta
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Post  -  St im u l u s  Dri n k i n g  l e v e l s
F i g ur e s  ,20 -  23. Data r e p r e s e n t  mean l i c k s  p e r
p o s t - s t i m u l u s  component ,  c a l c u l a t e d  a s  d e s c r i b e d  i n  t h e  
t e x t .  P h a se s  o f  t h e  e x p e r im e n t  [ 1 - 3  f o r  e x p e r i m e n t a l  
s u b j e c t s ,  1 and 2 f c r  c o n t r c l  s u b j e c t s )  a r e  i d e n t i f i e d  by 
1 - d i g i t  numbers and s e p a r a t e d  by v e r t i c a l  l i n e s .  I n d i v i d u a l  
s u b j e c t s  a r e  i d e n t i f i e d  by means of 3 - d i g i t  numbers .  For 
e x p e r i m e n t c l  s u b j e c t s  (801 -  809, F i g u r e s  20 -  22) d u r in g  
Ehases 1 and 3 ,  and f o r  c o n t r o l  s u b j e c t s  [8 11 and 812, 
F ig u r e  2 3) d u r in g  P h a se  2 ,  s g u a r e s  r e p r e s e n t  p r e - f o o d  (FS) 
b e h a v i o r ,  while  t r i a n g l e s  r e p r e s e n t  p r e - s t i m u l u s  (SS)
b e h a v i o r .  For e x p e r i m e n t a l  s u b j e c t s  d u r in g  Phase  2, s g u a r e s  
r e p r e s e n t  l e k a v i o r  i n  t h e  p re s e n c e  of  th e  s i g n a l  p r e v i o u s l y  
c o r r e l a t e d  with fo od  p r e s e n t a t i o n s ;  t r i a n g l e s ,  b e h a v i o r  i n  
t h e  p r e s e n c e  o f  th e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with  
s t i m u l u s  p r e s e n t a t i o n s .  For S u b j e c t  810 d u r in g  Phase  2 ,  
s q u a r e s  r e p r e s e n t  b e h a v i o r  i n  th e  p resen c e  o f  th e  t o n e ;  
t r i a n g l e s ,  b e h av io r  i n  t h e  p r e s e n c e  o f  t h e  r e p e t i t i v e  c l i c k .  
For c o n t r c l  s u b j e c t s  (810 -  812) d u r in q  Phase 1, s g u a r e s  
r e p r e s e n t  a v e rage  p o s t - s t i m u l u s  b e h a v i o r .  I n d i v i d u a l  d a ta
p o i n t s  r e p r e s e n t  p e r fo rm a n c e  a v e rag e d  over  h c c n s e c u t i v e
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B L O C K S  OF FOUR S E S S I O N S
may t h u s  be r e g a r d e d  a s  a c o m p c s i te  of the  p r o p o r t i o n  o f  
components o f  a g iv en  type  d u r i n g  which d r i n k i n g  a c t u a l l y  
o c c u r r e d ,  and of  t h e  number o f  l i c k s  p e r  component in  which 
d r in k in g  a c t u a l l y  o c c u r r e d .  The l a t t e r  two a s p e c t s  o f  t h e  
d a t a ,  a s  w e l l  a s  p o s t - f o o d  d r i n k i n g  l e v e l s ,  a r e  p r e s e n t e d  i n  
Appendix A.
E i g h t  o f  t h e  n i n e  su b - je c t s  p r e s e n t e d  w i th  
p r e - f o o d / p r e - s t i m u l u s  s i g n a l s  r a p i d l y  a c g u i r e d  F c s t - s t i m u l u s  
d r i n k in g  (F ig u re s  20 -  22) . I t  can be seen t h a t
p o s t - s t i m u l u s  d r i n k i n g  l e v e l s  among a n im a l s  in  the  
r e s p o n s e - i n d e p e n d e n t  c o n d i t i o n  ( S u b j e c t s  807 -  809, F ig u re  
22) were com p arab le  t o  t h o s e  f o r  a n im a l s  i n  the  
r e s p o n s e - d e p e n d e n t  c o n d i t i o n  ( F i g u r e s  20 and 21)..
By c o n t r a s t ,  on ly  1 of 3 c o n t r o l  s u b j e c t s  (810)
e x h i b i t e d  s u b s t a n t i a l  l e v e l s  o f  p o s t - s t i m u l u s  d r i n k i n g
(F igu re  2 3 ) .  The a c q u i s i t i o n  r a t e  f o r  t h a t  s u b j e c t  was much 
s lo w e r  t h a n  t h e s e  o bse rved  amcng the  e x p e r i m e n t a l  s u b j e c t s .  
I n  f a c t ,  p o s t - s t i m u l u s  d r i n k i n g  l e v e l s  a c t u a l l y  d e c l i n e d  
d u r in g  e a r l y  s e s s i o n s  f o r  a l l  c o n t r o l  s u b j e c t s .  S u b je c t  
#810 d id  no t  b e g in  t o  d r i n k  d u r in g  most F o s t - s t i m u l u s
components  u r t i l  a f t e r  some 36 s e s s i o n s  of  t r a i n i n g .  The 
lower  l e v e l s  c f  p o s t - s t i m u l u s  d r i n k i n q  seen  with th e  c o n t r o l  
s u b j e c t s  were due b o th  t o  t h e  o c c u r r e n c e  o f  d r i n k i n g  d u r in g  
a lew p r o p o r t i o n  o f  p o s t - s t i m u l u s  com ponen ts ,  and t o  fewer  
l i c k s  p e r  component i n  which d r i n k i n g  a c t u a l l y  o c c u r re d
10 1
Among e x p c r i m e n t a l  a n im a l s ,  t h e r e  were no c o n s i s t e n t  
fcet ween-sub j e c t s  d i f f e r e n c e s  between p r e - f o o d  and 
p r e - s t i m u l u s  d r i n k i n g  l e v e l s .  T h e re  were,  however,  some 
c o n s i s t e n t  w i t h i n - s u b  j e c t s  d i f f e r e n c e s — S u b j e c t s  801, 802, 
and 806 d rank  r e l i a b l y  more d u r in g  p r e - f o o d  t h a n  d u r in g  
p r e - s t i m u l u s  components ;  S u b j e c t s  803 and 805 c o n s i s t e n t l y  
drank  more d u r in g  p r e - s t i m u l u s  components .
Phase  1 c o n s t i t u t e d  t h e  e x per im en t  a s  o r i g i n a l l y  
d e s ig n e d .  P h a se s  2 and 3 were co n du c ted  f o r  th e  f o l l o w in g  
r e a s o n s .  F i r s t ,  a l t h o u g h  t h e  l e v e r - p r e s s i n g  of  th e  
e x p e r i m e n t a l  a n im a l s  r e f l e c t e d  a c o n s i s t e n t  d i s c r i m i n a t i o n  
between p r e - f o o d  and p r e - s t i m u l u s  s i g n a l s  ( F ig u re s  13 and 
14) ,  a s i m i l a r  d i s c r i m i n a t i o n  with r e s p e c t  t o  d r i n k i n g  
l e v e l s  was n o t  e v i d e n c e d .  Second,  t h e  l i k e l i h o o d  and l e v e l s  
of p o s t - s t i m u l u s  d r i n k i n g  were h ig h e r  among e x p e r i m e n t a l  
t h a n  among c o n t r o l  a n im a l s .  The l a t t e r  o b s e r v a t i o n  cou ld  
have been  due e i t h e r  t o  p o s s i b l e  e n e r g i z i n g  e f f e c t s  on 
d r i n k i n g  o f  th e  s i g n a l s  ( s t i m u l u s  i n t e n s i t y  dynamism) , o r  to  
th e  p r e d i c t a b i l i t y  o f  component-outcomes as a r e s u l t  o f  the  
s i g n a l  p r e s e n t a t i o n s .  S in ce  i t  was a p p a r e n t  t h a t ,  a t  l e a s t  
a t  a g r o s s  l e v e l ,  d r i n k i n g  was n o t  s y s t e m a t i c a l l y  r e l a t e d  to  
t h e  a n t i c i p a t i o n  o f  food p r e s e n t a t i o n s ,  i t  seemed t h a t  a 
t e s t  of  outcome p r e d i c t a b i l i t y  v s .  s t i m u l u s - i n t e n s i t y  
e f f e c t s  might be o f  i n t e r e s t .  Phase 2 of the  e x p e r im e n t  was 
conduc ted  f o r  t h a t  r e a s o n .  In Phase 2 ,  e x p e r i m e n t a l  a n im a l s  
c o n t in u e d  t o  be p r e s e n t e d  with  t h e  same s i g n a l s  a s  were 
p r e s e n t e d  d u r in g  Phase  1, b u t  with th e  c o r r e l a t i o n  between
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t h o s e  s i g n a l s  and component  outcomes e l i m i n a t e d .  I f  
p o s t - s t i m u l u s  d r i n k i n g  were c o n t r o l l e d  by outcome 
p r e d i c t a b i l i t y ,  t h i s  m a n i p u l a t io n  ough t  t o  l e a d  t o  a 
decrement  i r  p o s t - s t i m u l u s  d r i n k i n g .  I f ,  however ,  
p o s t - s t i m u l u s  d r i n k i n g  were i n f l u e n c e d  only  by t h e  s t i m u l u s  
e f f e c t s  o f  t h e  s i g n a l s ,  t h i s  m a n ip u la t io n  ough t  to  have  no 
e f f e c t  on d r i n k i n g .
R e tu r n i n g  a g a in  to  a c o n s i d e r a t i o n  of  F i g u r e s  20 -  22, 
i t  can be s e e n  t h a t  rem ova l  o f  t h e  s i g n a l - o u t c o m e  
c o r r e l a t i o n  of Phase 1 r e s u l t e d  in  a c l e a r  decrement  i n  
l e v e l s  o f  p o s t - s t i m u l u s  d r i n k i r g  f o r  7 of  th e  9 e x p e r i m e n t a l  
a n im a l s .  The p o s t - s t i m u l u s  d r i n k i n g  o f  S u b j e c t  807 was 
r e l a t i v e l y  u n a f f e c t e d  by t h e  t r a n s i t i o n  to  Phase  2; t h a t  o f  
S u b j e c t  802 showed a c o n s i s t e n t  downward t r e n d  p r i o r  t o  t h e  
i n t r o d u c t i o n  o f  Phase  2. i t  would t h u s  seem t h a t  outcome 
p r e d i c t a b i l i t y ,  r a t h e r  than  p o s s i b l e  e f f e c t s  o f  t h e  a u d i t o r y  
s i g n a l s  on a r o u s a l  l e v e l ,  b e s t  e x p la in e d  t h e  d i f f e r e n c e  i n  
d r i n k i n g  l e v e l s  be tween t h e  e x p e r i m e n t a l  and th e  c o n t r o l  
s u b j e c t s .
P h a se  3 was an a t t e m p t  t o  r e c a p t u r e  the  p o s t - s t i m u l u s  
d r i n k i n g  l e v e l s  which were p r e s e n t  a t  t h e  end of  Ph ase  1. 
Such a d e m o n s t r a t i o n  would have p ro v id ed  c o n c l u s i v e  e v id e n c e  
t h a t  outcome p r e d i c t a b i l i t y  p l a y s  an i m p o r t a n t  r o l e  i n  
c o n t r o l l i n g  p o s t - s t i m u l u s  d r i n k i n g .  The i n f o r m a t i c r  c o n t e n t  
o f  t h e  s i g n a l s  i r  P h a se  3 was r e v e r s e d  from t h a t  o f  Phase 1. 
T hus ,  s u b j e c t s  p r e s e n t e d  w i th  s i g n a l  p a i r  SI {Table 3} 
d u r in g  Ph ase  1 were p r e s e t t e d  with p a i r  S2 i n  Phase  3 .  The
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r e v e r s a l  was i n s t i t u t e d  b ecause  a n im a ls  p r e s e n t e d  with 
s i g n a l  p a i r  S2 d u r i n g  Phase  1 seemed t o  d r i n k  mere r e l i a b l y  
d u r in g  p o s t - s t i m u l u s  components  and t o  have  been l e s s  
d i s t u r b e d  by t h e  t r a n s i t i o n  from Phase  1 t o  P h a se  2. I t  can 
he s e e n  frcm F i g u r e s  20 -  22 t h a t  the  d r i n k i n g  l e v e l s  o f  
Ph ase  1 were n o t  r e c a p t u r e d  d u r i n g  Phase 2.
Among c o n t r o l  s u b j e c t s  (F ig u re  23) ,  d r i n k i r g  l e v e l s  
f o l l o w i n g  t h e  i n t r o d u c t i o n  of  s i g n a l s  were, on a v e r a g e ,  n o t  
d i f f e r e n t  from t h o s e  e x h i b i t e d  in  t h e  a bsen ce  o f  s i g n a l s .
L ev e ls  of  p o s t - f o o d  d r i n k i n g  [Ap p e n d ix A) were 
g e n e r a l l y  n o t  s e n s i t i v e  t o  changes  i n  e x p e r i m e n t a l  
c o n d i t i o n s .
Three  m easures  o f  d r i n k i n g ,  l e v e l  ( l i c k s  p e r  
co m p on en t) ,  bo u t  d u r a t i o n ,  and bout  r a t e ,  were  s u b j e c t e d  t o  
m u l t i p l e  r e g r e s s i o n  a n a l y s e s .  Data f rom a l l  12 s u b j e c t s  
were used i n  i n i t i a l  a n a l y s e s  o f  d r i n k i n g  l e v e l  and o f  b o u t  
d u r a t i o n .  Only d a t a  frcm e x p e r i m e n t a l  s u b j e c t s  i n  t h e  
r e s p o n s e - d e p e n d e n t  c o n d i t i o n  (801 -  806) were used i n  t h e  
a n a l y s i s  of t c u t  r a t e s  and i n  r e - a n a l y s e s  of d r i n k i n g  l e v e l s  
and b o u t  d u r a t i o n s  (see  belcw) . Dependent  m easures  f o r  
e x p e r i m e n t a l  s u b j e c t s  r e p r e s e n t e d  p e r fo rm ance  a t  th e  
c o n c l u s i o n s  c f  P h a s e s  1 and 2: b e h a v i o r  was ave rag e d  ove r  
s e s s i o n s  45 -  48 and o v e r  s e s s i o n s  77 -  80. Phase 3 
b e h a v io r  was n o t  i n c l u d e d  b ecau se  Phase  3 d r i n k i r g  d id  n o t  
d i f f e r  m arkedly  between P h a s e s  2 and 3 ( F i g u r e s  20 -  22). 
B ehav io r  of c o n t r o l  s u b j e c t s ,  av e raged  o v e r  s e s s i o n s  45 -  48 
and over  s e s s i o n s  68 -  71 was i n c l u d e d  i n  t i e  i n i t i a l
i oa
a n a l y s e s  of  d r i n k i n g  l e v e l s  and o f  l o u t  d u r a t i o n s .
The f c l l c v i n q  c o n t r a s t s  were used i n  i n i t i a l  a n a l y s e s  
o f  d r i n k i n g  l e v e l s  and b o u t  d u r a t i o n s :  a v e r a q e  p r e - f o o d  vs. 
a v e ra g e  p r e - s t i m u l u s  b e h a v io r  ( S u b je c t s  801 -  809, Phase  1) ; 
av e ra g e  p c s t - f o o d  b e h a v i o r  vs .  av e rag e  p o s t - s t i m u l u s  
b e h a v i o r  ( S u b j e c t s  801 -  812; Phases  1 and 2 ) ;  a v e ra g e  
p r e - r e s p o n s e  vs. a v e ra g e  p o s t - r e s p o n s e  b e h a v io r  ( S u b j e c t s  
801 -  806, 8 10 -  81 2 ,  P h a se s  1 and 2,  Ph ases  1 and 2) ; 
a v e rag e  b e h a v i o r  o f  s u b j e c t s  f o r  which l e v e r - p r e s s i n g  was 
r e q u i r e d  (801 -  806 , 810 -  812, Phases  1 and 2) v s .  t h a t  of 
s u b j e c t s  f c r  which l e v e r - p r e s  sing was n o t  r e q u i r e d  
(807 -  8 0 9 ,  Phases 1 and 2 ) ;  and av e rag e  b e h a v io r  of 
s u b j e c t s  p r e s e n t e d  with s i g n a l  p a i r  SI (T ab le  2) d u r in g  
Phase  1 (80 1 -  803, 806, 809, P h ase s  1 and 2) vs. t h a t  o f  
s u b j e c t s  p r e s e n t e d  w i th  p a i r  S2 d u r i n g  Phase  1 (804 -  8 07 ,
Phases  1 and 2 ) .  F i n a l l y ,  b e h a v i o r  of c o n t r o l  s u b j e c t s  was 
pooled with  t h e  Ph ase  2 b e h a v i o r  of e x p e r i m e n t a l  s u b j e c t s  
and c o n t r a s t e d  with t h e  Phase  1 b e h a v io r  of  e x p e r i m e n t a l  
s u b j e c t s  as a t e s t  of  th e  e f f e c t  o f  outcome p r e d i c t a b i l i t y .  
E e s u l t s  o f  t h e  a n a l y s e s  a r e  p r e s e n t e d  i n  T ab le  5 ,  f o r  
d r i n k i n g  l e v e l s ,  and in  T ab le  6, f o r  b o u t  d u r a t i o n s .
K i t h  r e s p e c t  t o  d r i n k i n g  l e v e l s  (Table 5 ) ,  th e  on ly  
c o n t r a s t  which d i d  not  y i e l d  a s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e  was t h a t  be tween p r e - f o o d  and p r e - s t i m u l u s  
b e h a v i o r ,  t h e r e b y  c o n f i r m in g  t h e  a p p a r e n t  l a c k  of a 
d i f f e r e n c e  seen  in  F i g u r e s  20 -  22. D r in k in g  l e v e l s  were 
h i g h e r  when component  outcomes were p r e d i c t a b l e  th a n  when
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Anal y s e s  o f  E f f e c t s  on Licjkin^
Tables  5 and 6 .  E f f e c t s  o f  a v a r i e t y  o f  f a c t o r s  on 2 
measures  o f  d r i n k i n g  were a n a ly z e d  by means of  M u l t i p l e  
B e g r e s s i o n  A n a l y s i s .  L ic k s  p e r  component and bout 
d e r a t i o n s ,  a v e ra g e d  ov e r  s e s s i o n s  45 -  48 and o v e r  s e s s i o n s  
77 -  80 f o r  e x p e r i m e n t a l  s u b j e c t s  (801 -  80 9 ) ,  and ov e r  
s e s s i o n s  45 -  48 and o v e r  s e s s i o n s  69 -  72 f o r  t h e  c o n t r o l  
s u b j e c t s  (810 -  812) c o m p r ised  th e  dependen t  m ea sc re s .  The 
d a ta  t h u s  r e p r e s e n t e d  pe rfo rm an ce  a t  t h e  c o n c l u s i o n s  o f  
Phases  1 and 2 f o r  t h e  e x p e r i m e n t a l  s u b j e c t s ,  and 
p e r fo rm an c e  a f t e r  e g u i v a l e n t  amounts  of e x p e r i e n c e  f o r  t h e  
c o n t r o l  s u b j e c t s .  The p r i n c i p l e  r e s u l t s  a r e  summarized i n  
F ig u re  5 f c r  l i c k s  p e r  component ,  and i n  F ig u r e  6 f o r  bout  
d ura t i  on s .
Not e s
1. The v e c t o r s  used  in  t h e  a n a l y s e s  made the  f o l l o w i n g  
c o m p a r iso n s :  A— b e h a v i o r  d u r in g  s i g n a l l e d  p r e - f o o d  
components  vs.  b e h a v io r  d u r i n g  s i g n a l l e d  p r e - s t i m u l u s  
components ;  B— b e h a v i o r  d u r in g  p o s t - f o o d  components 
vs.  b e h a v i o r  d u r in g  p o s t - s t i m u l u s  components ;  C --  b e h a v i o r  
p r i o r  t o  t h e  e n s e t  o f  l e v e r - p r e s s i n g  vs .  b e h a v i o r  su b seg u e n t  
t o  the  o n s e t  o f  l e v e r - p r e s s i n g ;  D— b e h a v io r  w h i l e  component  
outcomes were p r e d i c t a b l e  v s .  b e h a v i o r  while  outcomes were 
u n p r e d i c t a b l e ;  E—  b e h a v i o r  among s u b j e c t s  f c r  which 
l e v e r - p r e s s i n g  was r e g u i r e d  v s .  b e h a v i o r  among s u b j e c t s  f o r  
which l e v e r - p r e s s i n g  was n o t  r e g u i r e d ;  and F—  b e h a v i o r  
among s u b j e c t s  p r e s e t t e d  w ith  s i g n a l  p a i r  S1 (801 -  803, 
808 -  809) v s .  b e h a v io r  among s u b j e c t s  p r e s e n t e d  w i th  s i g n a l  
p a i r  S2 (804 -  8 0 7 ) .
2. S e v e r a l  i n t e r a c t i c r s  i n c l u d e d  i n  t h e  a n a l y s e s  a r e  n o t  
p r e s e n t e d  i r  t h e  t a b l e s  b e ca u se  t h e i r  e f f e c t s  d i d  no t  
approach  s i g n i f i c a n c e :  A x B ,  A x C ,  A x E ,  A x  F,  C x D ,  
E x F ,  A x B x C ,  A x B x C x D x F .  D egrees  o f  f reedom f o r  
t h o s e  i n t e r a c t i o n s  a r e  n o t  i n c l u d e d  in t h e  r e s i d u a l  d e g r e e s  
o f  f reedom .
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T able  5
M u l t i p l e  B e g r e s s i on A n a l y s i s : l i c k s  p e r  Ccmtcnent
S ource  (1)
A. Pre F/S
B. P o s t  F/S
C. P r e / P o s t  B
D. P r e d i c t
E. Res p. Req.
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0.1 ! 0 .00003 
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**— p < 0 .01
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Ta b l e 6
Le B e q re s s io n  A n a l y s i s :  Bout  D u r a t io n
Source  (1) d f  » SS as F
t
! r -S g u a re d
A. Pre F/S
B. P o s t  F/S
C. P r e / P o s t  E
D. P r e d i c t
E. Eesp.  Beg.
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108
th e y  were u n p r e d i c t a b l e ,  c o n f i r m in g  t h e  v i s u a l  im p re s s io n  
conveyed by F iq u r e s  20 -  23. The f i n d i n g  of  a s i g n i f i c a n t  
e f f e c t  o f  t i e  l e v e r - p r e s s  r e g u i l e m e n t ,  such t h a t  d r i n k i n g  
l e v e l s  were h ig h e r  when l e v e r - p r e s s i n g  was n o t  r e q u i r e d ,  i s  
l a r g e l y  a t t r i b u t a b l e  t c  th e  lew l e v e l s  of p o s t - s t i m u l u s  
d r i n k in g  among c o n t r o l  s u b j e c t s .  among t h e  e x p e r i m e n t a l  
a n im a ls ,  d r i n k i n g  l e v e l s  were h i g h e r  among th o se  p r e s e n t e d  
with s i g n a l  p a i r  S2 d u r i n g  Phase  1 t h a n  amcng th o se  
p r e s e n t e d  with  p a i r  S I ,  t h e r e b y  j u s t i f y i n g  th e  r e v e r s a l  o f  
s i g n a l s  d u r in g  P h a se  3 .  a v e r a g e  p o s t - f o o d  l e v e l s  q r e a t l y  
exceeded average  p o s t - s t i m u l u s  l e v e l s ,  and a v e ra g e  
p r e - r e s p o n s e  l e v e l s  q r e a t l y  exceeded  a ve rag e  p o s t - r e s p o n s e  
le  ve I s .
S e v e r a l  i n t e r a c t i o n s  were i n c l u d e d  i n  th e  a n a l y s i s .  
Three  were s t a t i s t i c a l l y  s i g n i f i c a n t .  The E x C i n t e r a c t i o n  
i n d i c a t e s  t h a t  FI l e v e l s  g r e a t l y  exceeded  F2, S1, and S2
l e v e l s .  T h is  w i l l  be borne  o u t  by a r e - a n a l y s i s  o f  t h e  d a t a  
(T a b le s  8 and 9),. The E x D i n t e r a c t i o n  r e s u l t e d  from a 
g r e a t e r  Decrement i n  p o s t - s t i m u l u s  than in  p o s t - f o o d  
d r i n k in g  when components were u n p r e d i c t a b l e .  The C x F 
i n t e r a c t i o n  r e s u l t e d ,  a g a in ,  from g e n e r a l l y  h i g h e r  l e v e l s  of 
d r i n k in g  ancnq s u b j e c t s  o r i g i n a l l y  p r e s e n t e d  with s i g n a l  
p a i r  S2 than  among t h o s e  p r e s e n t e d  w i th  p a i r  S i .  a 
r e - a n a l y s i s  cf  d r i n k i n g  l e v e l s  w i l l  be p r e s e n t e d  i n  T ab le  7 .
With r e s p e c t  t c  b o u t  d u r a t i o n s  (Table 6 ) ,  a v e rag e  
d u r a t i o n s  were lower  among s u b j e c t s  fo r  which l e v e i - p r e s s i n g  
was not  r e q u i r e d  t h a n  amcng t h e s e  f o r  which i t  was r e q u i r e d .
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as w ith  d r i n k i n g  l e v e l s ,  a v e ra g e  p o s t - f o o d  b o u t  d u r a t i o n s  
exceeded  av erage  p o s t - s t i m u l u s  d u r a t i o n s ,  and a v e ra g e  
p r e - r e s p o n s e  bout  d u r a t i o n s  exceeded  ave rage  p o s t - r e s p o n s e  
bout  d u r a t i c r s .  She i n t e r a c t i o n s  d e s c r i b e d  above were 
s i g n i f i c a n t .  The E x D i n t e r a c t i o n  i n d i c a t e s  t h a t  a v e ra g e  
p o s t - s t i m u l u s  t o u t  d u r a t i o n s  s u f f e r e d  a g r e a t e r  decrement  
th an  d id  a v e ra g e  p o s t - f o o d  d u r a t i o n s  when component outcomes 
were made u n p r e d i c t a b l e .  The C x F i n t e r a c t i o n  was l a r g e l y  
a t t r i b u t a b l e  t o  l o n g e r  a v e ra g e  t o u t  d u r a t i o n s  amcng s u b j e c t s  
o r i g i n a l l y  p r e s e n t e d  with s i g n a l  p a i r  S2 th an  among t h o s e  
o r i g i n a l l y  p r e s e n t e d  w ith  p a i r  SI .  The E x C i n t e r a c t i o n  
r e f l e c t e d  a much g r e a t e r  a v e ra g e  d u r a t i o n  f c r  F1 t c u t s  th an  
f o r  F2, S I ,  c r  S2 b o u t s .  & r e - a n a l y s i s  of th e  b o u t  d u r a t i o n  
d a t a  i s  p r e s e n t e d  i n  T a b le  9.
D r in k in g  l e v e l s  and b o u t  d u r a t i o n s  were r e - a n a l y z e d  t o  
t a k e  i n t o  a cc o u n t  t h e  r a t h e r  l a r g e  d i f f e r e n c e  between t h e  FI 
and o t h e r  c a t e g o r i e s  of d r i n k i n g .  The
p o s t - f o o d / p o s t - s t i m u l u s  and p r e - r e s p o n s e / p c s t - r e s p o n s e  
v e c t o r s ,  and the  v e c t o r  which r e p r e s e n t e d  t h e i r  i n t e r a c t i o n ,  
were r e p l a c e d  by a s e t  of v e c t o r s  r e p r e s e n t i n g  c o n t r a s t s  
among th e  v a r i o u s  c a t e g o r i e s  o f  d r i n k i n g .  The f i r s t  of 
t h e s e  c o n t r a s t e d  F2 with S2 d r i n k i n g ;  the  second c o n t r a s t e d
5 1 d r i n k i n g  w ith  t h e  a v e ra g e  of  F2 and S2 d r i n k i n g ;  t h e  
t h i r d  c o n t r a s t e d  FI d r i n k i n g  w i th  t h e  av e rag e  o f  F2,  S i ,  and
52 d r i n k i n g .  O th e r  c o n t r a s t s  in c lu d e d  i n  the  a n a l y s e s  were: 
p re - fo o d  v s .  p r e - s t i m u l u s  b e h a v i c r ,  outcome p r e d i c t a b i l i t y ,  
and b e h a v i o r  among s u b j e c t s  o r i g i n a l l y  p r e s e n t e d  with  s i g n a l
T a b le s  7 - and 8. E f f e c t s  on l i c k i n q  were r e - a n a l y 2ed ,  u s in g  
a “ m o d if ied  s e t  o f  c o n t r a s t  v e c t o r s ,  by means o f  M u l t ip l e  
E e g r e s s io n  a n a l y s i s .  L ick s  p e r  component  and b o u t  
d u r a t i o n s ,  everaqed  ov e r  s e s s i o n s  45 -  48 and o v e r  s e s s i o n s  
77 -  80 f o r  e x p e r i m e n t a l  s u b i e c t s  [801 -  806) ,  com pr ised  t h e  
dependen t  m easures .  The d a t a  t h u s  r e p r e s e n t e d  pe r fo rm an ce  
a t  the  c o n c l u s i o n s  o f  Ph ases  1 and 2 .  The p r i n c i p l e  r e s u l t s  
a r e  sum m ari2 ed in  F ig u r e  7 ,  f o r  l i c k s  p e r  component,  and in  
F i g u r e  8, f c i  bout  d u r a t i o n s .
Not e
1. The v e c t c i s  used  in  t h e  a n a l y s e s  made th e  f o l l o w i n g  
c o m p a r i s o n s :  a— b e h a v i o r  d u r in g  p r e - f o o d  components
vs.  b e h a v i o r  d u r in g  p r e - s t i m u l u s  components ;  B --  b e h a v io r  
w h i l e  component  ou tcom es were p r e d i c t a b l e  v s .  b e h a v io r  
w h i le  component outcomes were u n p r e d i c t a b l e ;  C--  b e h a v i o r  
among s u b j e c t s  p r e s e n t e d  with  s i g n a l  p a i r  S1 d u r in g  P h a se  1 
v s .  b e h a v i o r  amonq s u b j e c t s  p r e s e n t e d  with p a i r  S2 d u r in g  
Phase 1 ; E— S2 vs .  F2 d r i n k i n g ;  E— S1 d r i n k i n g  vs.  th e  
av e rag e  o f  S2 and F2 d r i n k i n g ;  F— F1 d r i n k i n g  v s .  t h e  
a v e ra g e  o f  £1, S2, and F2 d r i n k i n g .
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l ab  l e  7
Mu l t i p l e  S e q r e s s io n  An a l v s i s : l i c k s  p e r  Ccmrcnep t
:
Source  [ 1) d f SS
»
MS ! F r -S g u a re d
— — — M  ~  ' - | |
!
14 ! 0.01A. Pre F/S 1 14 0. 000009
E. P r e d i c t 1 218 11 21811 ! 20.9** 0.01
C. Sig . P a i  r 1 10148 10148 ! 9 .7* * 0. 0 1
D. S2-F2 1 36355 36355 ! 34.8** 0.02
I .  S 1-S2, F2 1 91 04 9104 ! 8 .7** 0.01
F. F 1-F2, S 1, 2 1 1337566 1337566 !1281 .9** 0. 87
I n t e r a c t i o n s
t
t
A x F 1 2 04 0 2040 ! 2 .0 0. 001
B X C 1 4442 4442 ! 4 .3* 0. 003
B X D 1 6936 6936 ! 6 .6* 0.005
C x D 1 61 88 6188 ! 5 .9* 0. 004
C X F 1 8613 8613 ! 8 .3** 0. 01
B es id u a l 84 87662
1
1044 !
T o ta l 95 1530879 i 0.94
*—  p < 0 .0 5
**—  p < 0.01
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Tab l e  8
Mu l t i p l e  R e g re s s io n  A n a l y s i s : Bout D u r a t io n




F ! r -S q u a re d
a .  Pre F/S 1 1989 1989
i
2 .6  ! 0 .003
B. P r e d i c t 1 60 33 6033 7 .8**  ! 0.01
C. S i g . P a i r 1 1811 1 811 2 .3  ! 0 .003
D. S2-F2 1 5334 5334 6 .9*  ! 0.01
E. S1-S2, F2 1 11 79 1179 1.5 ! 0.002
F. F 1-F2, S 1, 2 1 478813 478813 615.5** ! 0 .73
I n t e r a c t i o n s
t*t
a x D 1 876 876 1. 1 ! 0.001
a x E 1 77 92 7792 10.0** ! 0.01
B X C 1 765 765 1.0 ! 0.001
B X D 1 1121 1121 1.4  ! 0 .002
B X E 1 3461 3461 4 .5 *  ! 0.01
B X F 1 44 57 4457 5 .7 *  ! 0 .01
C X F 1 75369 75369 96 .9**  ! 0.12
R e s id u a l 82 63787 778
V
I
T o ta l 95 652787 ! 0 .90
* —  P  < 0. 05
* * - -  p < 0.01
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p a i r  S i  v s .  t h a t  o f  s u b j e c t s  o r i g i n a l l y  p r e s e n t e d  with p a i r  
S2. Only d a t a  f ro i r  s u b j e c t s  i n  t h e  r e s p o n s e - d e p e n d e n t  
e x p e r i m e n t a l  c o n d i t i o n  {801 -  806) were i n c l u d e d  i n  t h e  
a n a l y s e s .  The r e s u l t s  o f  t h e  a n a l y s e s  a r e  p r e s e n t e d  i n  
T a b le  7, f c r  d r i n k i n g  l e v e l s ,  and in  Table  8, f o r  bout 
d ura t i o n s .
With r e s p e c t  t o  d r i n k i n g  l e v e l s  (T ab le  7, see  a l s o  
F i g u r e s  24 -  27) , F 1 l e v e l s  c l e a r l y  exceeded  t h e  mean o f  F2,
51 , and S2 l e v e l s .  The mean o f  F2 and S2 l e v e l s  exceeded Si 
l e v e l s ,  l a r g e l y  a s  a r e s u l t  of h igh  S2 l e v e l s .  S2 l e v e l s  
exceeded F2 l e v e l s .  D r in k in g  l e v e l s  were h i g h e r  when 
outcomes were p r e d i c t a b l e  t h a n  when t h e y  were u n p r e d i c t a b l e ,  
and were h ig h e r  among s u b j e c t s  o r i g i n a l l y  p r e s e n t e d  w ith  
s i g n a l  p a i r  S2 th a n  among t h o s e  o r i g i n a l l y  p r e s e n t e d  with 
p a i r  S i  (F ig u re s  20 and 2 1 ) .  The B x C i n t e r a c t i o n  r e s u l t e d  
p r i m a r i l y  from a g r e a t e r  decrem ent  i n  p o s t - s t i m u l u s  l e v e l s ,  
when outcomes were made u n p r e d i c t a b l e ,  among s u b j e c t s  
o r i g i n a l l y  p r e s e n t e d  with  s i g n a l  p a i r  S2 t h a n  among t h o s e  
o r i g i n a l l y  p r e s e n t e d  w ith  p a i r  S i .  The B x D i n t e r a c t i o n  
r e f l e c t s  a g r e a t e r  d e c l i n e  i n  S2 than  i n  F2 l e v e l s  when 
outcomes were made u n p r e d i c t a b l e .  (F2 l e v e l s  were, o f  
c o u r s e ,  r e l a t i v e l y  low w h i l e  outcomes were p r e d i c t a b l e — 
f i g u r e s  26 anc 27 .)  The C x D i n t e r a c t i o n  was due to  g r e a t e r
52 l e v e l s  among s u b j e c t s  o r i g i n a l l y  p r e s e n t e d  w i th  s i g n a l  
p a i r  S2 t h a n  among t h e s e  o r i g i n a l l y  p r e s e n t e d  w i th  p a i r  S i .  
The C x F i E t e r a c t i o n  r e f l e c t s  g r e a t e r  s h o r t - b o u t  (mean F2, 
S1, and S2) l e v e l s  among s u b j e c t s  o r i g i n a l l y  p r e s e n t e d  with
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s i g n a l  p a i r  S2 t h a n  among t h o s e  o r i g i n a l l y  p r e s e n t e d  with 
p a i r  S i .
P o s t - s t i m u l u s  d r i n k in g  l e v e l s  f o r  e x p e r i m e n t a l  s u b i e c t s  
i n  the  r e s p o n s e - d e p e n d e n t  c o n d i t i o n  ( S u b ie c t s  8C1 -  806) , 
broken down by p r e - r e s p o n s e  (F£1, SSI) and p o s t - r e s p o n s e  
(FS2, SS2) , a re  p r e s e n t e d  in  F i g u r e s  24 and 25. as 
s u g g e s t e d  by t h e  above  a n a l y s i s ,  t h e r e  were no r e l i a b l e  
p r e - f o o d / p r e - s t i m u l u s  d i f f e r e n c e s .  FS2 l e v e l s  were h i g h e r  
than  SS2 l e v e l s  f o r  o n ly  2 s u b i e c t s  a t  t h e  end of  Phase 1; 
t h e  r e v e r s e  was t r u e  i n  3 c a s e s .  T h ere  were only 3 c a s e s  in  
which FS1 l e v e l s  were h i g h e r  th an  SSI l e v e l s ;  t h e r e  were, 
however ,  no c a s e s  i n  which SSI l e v e l s  were c o n s i s t e n t l y  
h ig h e r  t h a n  FSl l e v e l s .  I n t r o d u c t i o n  of Phase 2 d i s r u p t e d  
a l l  c a t e g o r i e s  o f  p c s t - s t i m u l u s  d r i n k i n g .  Phase  1 l e v e l s  
were n o t  r e c a p t u r e d  d u r i n g  Phase  3.
P o s t - f c c d  d r i n k i n g  l e v e l s ,  b ro k en  down by p r e - r e s p o n s e  
(FF1 , SF1) and p o s t - r e s p o n s e  (FF2, SF2) a re  p r e s e n t e d  i n  
F i g u r e s  26 and 27. I n  3 c a s e s ,  FF2 l e v e l s  c o n s i s t e n t l y  
exceeded SF2 l e v e l s  a t  t h e  end of  Phase 1. There were no 
c a s e s  i n  which t h e  r e v e r s e  was t r u e .  SF1 l e v e l s  were 
c o n s i s t e n t l y  h i g h e r  t h a n  FF1 l e v e l s  a t  th e  end o f  Phase 1, 
an e f f e c t  n o t  c a p t u r e d  in  t h e  HR&. That  d i f f e r e n c e  
d i s a p p e a r e d  d u r in g  Phase 2 and d id  n o t  r e - a p p e a r  d u r in g  
Phase  3.
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P o s t - S t i m u lu s  D l i nkin g  L e j e l s :  
P r e -  and P o s t -R e s ponse
F i g u r e s  24 and 25. Data r e p r e s e n t  mean number o f  l i c k s  per  
p o s t - s t i m u l u s  component f o r  t h e  6 e x p e r i m e n t a l  s u b j e c t s  i n  
t h e  r e s p o n s e - d e p e n d e n t  c o n d i t i o n  [801 -  8 0 6 ) ,  b roken  down 
a c c o rd in g  t o  whether  th e y  o c c u r r e d  b e f o r e  [ p r e - r e s p o n s e )  or  
a f t e r  [ p o s t - r e s p o n s e )  th e  o n s e t  of l e v e r - p r e s s i n g .  Phases 
of  th e  e x p e r im e n t  a r e  i d e n t i f i e d  by 1 - d i g i t  numbers ,  and a r e  
s e p a r a t e d  by v e r t i c a l  l i n e s .  I n d i v i d u a l  s u b j e c t s  a r e  
i d e n t i f i e d  by means o f  3 - d i g i t  numbers .  During Phases  1 and 
3 ,  the  c o r r e s p o n d e n c e  between sym bols  and l i c k  c a t e g o r i e s  
(T ab le  2) i s  a s  f e l l o w s :  s g u a r e s — F S 1; c i r c l e s —  F32; 
t r i a n g l e s — SSI;  and diamonds—  SS2. During  Phase  2, 
s g u a r e s  a rd  c i r c l e s  r e p r e s e n t  p r e -  and p e s t - r e s p o n s e  
d r i n k i n g  i t  t h e  p r e s e n c e  of th e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  
with food  p r e s e n t a t i o n s ;  t r i a n g l e s  and d iamonds,  p r e -  and 
p o s t - r e s p o n s e  d r i n k i n g  in  t h e  p r e s e n c e  of  t h e  s i g n a l  
p r e v i o u s l y  c o r r e l a t e d  w i th  s t i m u l u s  p r e s e n t a t i o n s .  
I n d i v i d u a l  d a ta  p o i r t s  r e p r e s e n t  b e h a v i o r  a v e r a g e d  o v e r  4 
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Pos t  - Food D r in k ing  L e v e l s : 
P r e -  and Post - Besponse
F i g ur e s  26 and 27. D a ta  r e p r e s e n t  mean number cf l i c k s  per  
p o s t - f o o d ~  component f o r  t h e  6 e x p e r i m e n t a l  s u b j e c t s  i n  t h e  
r e s p o n s e - d e p e n d e n t  c o n d i t i o n  [801 -  806) ,  broken down 
a c c o rd in g  t o  w h e th e r  they  o ccu r red  b e f o r e  ( p r e - r e s p o n s e )  o r  
a f t e r  ( p o s t - r e s p o n s e )  t h e  o n s e t  o f  l e v e r - p r e s s i n g .  
I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by 3 - d i g i t  num bers .  
Phases  o f  th e  e x p e r im e n t  a r e  i d e n t i f i e d  by 1- d i g i t  numbers ,  
and a r e  s e p a r a t e d  by v e r t i c a l  l i n e s .  During P h a s e s  1 and 3 ,  
t h e  c o r r e s p o n d e n c e  between symbols and l i c k  c a t e g o r i e s  
(Table  2) i s  as f o l l o w s :  s g u a r e s — FF1; c i r c l e s — FF2;
t r i a n g l e s —  SF1; and diamonds—  SF 2. During Phase  2,  
s g u a r e s  anc c i r c l e s  r e p r e s e n t  p r e -  and p o s t - r e s p o n s e  
d r i n k in g  i n  t h e  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  
w i th  food p r e s e n t a t i o n s ;  t r i a n g l e s  and d iam onds ,  p r e -  and 
p o s t - r e s p o n s e  d r i n k i n g  in  t h e  p r e s e n c e  of  t h e  s i g n a l  
p r e v i o u s l y  c o r r e l a t e d  w i th  s t i m u l u s  p r e s e n t a t i o n s .  
I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  b e h a v io r  a v e rag ed  o v e r  4 
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R e s u l t s  c f  t h e  r e - a n a l y s i s  of b o u t  d u r a t i o n s  a re  
p r e s e n te d  i n  T ab le  8 [ see  a l s o  F ig u r e s  28 -  35 ) .  FI bou t  
d u r a t i o n s  g r e a t l y  ex ceeded  av e rag e d  F2, S1, and S2 bout
d u r a t i o n s .  £2 d u r a t i o n s  exceeded F2 d u r a t i o n s ,  bu t  SI 
d u r a t i o n s  d id  n o t  d i f f e r  from t h e  a v e ra g e  o f  F2 and S2 
d u r a t i o n s .  Average b o u t  d u r a t i o n s  were l o n g e r  when 
component outcomes were p r e d i c t a b l e  th an  when th e y  were 
u n p r e d i c t a b l e .  The A x F i n t e r a c t i o n  was due t o  l o n g e r  S1 
t o u t  d u r a t i c r s  d u r i n g  p r e - f c c d  than  d u r in g  p r e - s t i m u l u s  
components .  The 3 x F i n t e r a c t i o n  r e f l e c t s  t h e  l o s s  o f  t h a t  
d i f f e r e n c e  when outcomes were made u n p r e d i c t a b l e .  The B x F 
i n t e r a c t i o n  was due t o  a s m a l l e r  d e c l i n e  i n  F1 bo u t  
d u r a t i o n s  t t a r  in  a v e ra g e d  F2, S i ,  and S2 d u r a t i o n s  when 
component outcomes were made u n p r e d i c t a b l e .  The C x F 
i n t e r a c t i o n  i n d i c a t e s  t h a t  F1 bout d u r a t i o n s  were l o n g e r  
among s u b j e c t s  p r e s e n t e d  with  s i g n a l  p a i r  S i  d u r i n g  Phase  1 
th a n  among s u b j e c t s  o r i g i n a l l y  p r e s e n t e d  w i th  p a i r  S2.
Si b o u t  d u r a t i o n s  a r e  p r e s e n t e d  i n  F i g u r e s  28 and 29 
f o r  t h e  6 e x p e r i m e n t a l  s u b j e c t s  exposed  t o  t h e  
r e s p o n s e - d e p e n d e n t  c o n d i t i o n .  In 5 c a s e s ,  FSl bo u t  
d u r a t i o n s  were c o n s i s t e n t l y  l o n g e r  t h a n  were SS1 d u r a t i o n s  
a t  the  end o f  Phase  1. That  e f f e c t  was s t a t i s t i c a l l y  
s i g n i f i c a n t  (Table 8 ,  A x E i n t e r a c t i o n ) .  The d i f f e r e n c e  
was e l i m i n a t e d  d u r in g  Phase  2 (Table  8 ,  B x E i n t e r a c t i o n )  
and was n o t  r e c a p t u r e d  d u r i n g  Phase  3 .  Si b o u t  d u r a t i o n s
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S 1 Bout  Du r a t i ons
Bicmres 28 and 29. Data r e p r e s e n t  mean number o f  l i c k s  per  
Si ( p o s t - s t i n u l u s ,  p r e - r e s p o n s e )  l i c k  b o u t  f o r  e x p e r i m e n t a l  
s u b j e c t s  f o r  which l e v e r - p r e s s i n g  wa s r e q u i r e d  (801 -  806) .  
Phases  o f  t h e  e x p e r im e n t  a r e  s e p a r a t e d  by v e r t i c a l  l i n e s  and 
a r e  i d e n t i f i e d  by 1 - d i g i t  numbers .  I n d i v i d u a l  s u b j e c t s  a re  
i d e n t i f i e d  by 3 - d i g i t  numbers .  During P h a s e s  1 and 3 ,  
s q u a r e s  r e p r e s e n t  p r e - f c o d  b e h a v i o r ,  while  t r i a n g l e s  
r e p r e s e n t  p r e - s t i m u l u s  b e h a v i o r .  During Phase 2 ,  s g u a r e s  
r e p r e s e n t  b e h a v io r  i n  t h e  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  
c o r r e l a t e d  w i th  f e e d  p r e s e n t a t i o n s ;  t r i a n g l e s ,  b e h a v i o r  in  
the  p r e s e n c e  of  t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with 
s t i m u l u s  p r e s e n t a t i o n s .  I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  
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se re  s h o r t e r  d u r in q  Phase 2 t h a n  d u r in g  Phase  1 f o r  5 
s u b j e c t s .  Ehase 3 d u r a t i o n s  d id  n o t  d i f f e r  f r c n  Phase  2 
d u r a t i o n s .
S2 b o u t  d u r a t i o n s  a r e  p r e s e n t e d  in  f i g u r e s  30 and 31. 
P r e - s t i m u l u s  b c u t s  were c o n s i s t e n t l y  l o n g e r  t h a n  p r e - f o o d  
b o u t s  a t  t h e  c o n c l u s i c n  o f  Phase  1 f o r  4 s u b j e c t s  (801 , 803, 
804, 8 0 5 ) .  This  e f f e c t  d i d  n o t  app ea r  i n  t h e  MR&. The
d i f f e r e n c e  d i s a p p e a r e d  d u r i n g  Phase 2 ,  b u t  u n l i k e  t h e  
d i f f e r e n c e  i n  S1 bout  d u r a t i o n s ,  i t  g e n e r a l l y  r e - a p p e a r e d  
d u r in g  P h a se  3 (not n e c e s s a r l i y  i n  the  same s u b j e c t s  f o r  
which i t  was p r e s e n t  d u r in g  Phase  1) .  S2 b c u t  d u r a t i o n s  
d u r in g  P h a se  2 were s h o r t e r  th an  th o se  e x h i b i t e d  d u r in g  
Phase  1 f o r  4 s u b j e c t s  *801 ,  802, 804 , 8 0 5 ) .  Phase 1
d u r a t i o n s  were n o t  r e c a p t u r e d  d u r in g  Phase  3.
F2 bou t  d u r a t i o n s  a r e  p r e s e n t e d  i n  F i g u r e s  32 and 33.  
The d a t a  were r e l a t i v e l y  n o i sy  and s u g g e s t  no 
p r e - f o o d / p r e - s t i m u l u s  d i f f e r e n c e .  I n  a few c a s e s ,  F2 bout  
d u r a t i o n s  d e c l i n e d  d u r in g  Phase  2 (801 , 802 ,  8 0 5 ) ,  and d id  
n o t  r e c o v e r  d u r in g  Ehase 3.
F1 bout  d u r a t i o n s  a r e  p r e s e n t e d  i n  F i g u r e s  3 4 and 35. 
F1 b o u t s  were c l e a r l y  l o n g e r  t h a n  F2, S1, o r  S2 b o u t s ,  a s  
was found in  t h e  abcve  MRh. hmcnq s u b j e c t s  o r i g i n a l l y  
p r e s e n t e d  with s i g n a l  p a i r  S2 (F igure  35) , p r e - f o o d  bo u ts  
were c o n s i s t e n t l y  l o n g e r  t h a n  p r e - s t i m u l u s  b o u t s  a t  th e  
c o n c l u s i o n  c f  Ph ase  1. That  d i f f e r e n c e  d i s a p p e a r e d  d u r in g  
Phase 2 and d id  n o t  appear  i n  t h e  b e h a v io r  c f  s u b j e c t s  
p r e s e n t e d  w i th  p a i r  S2 d u r i n g  Phase 3 (F igu re  34) .
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S 2 Bout  D ur a t i o ns
f i a u r e s  30 a rd  3_1. Data r e p r e s e n t  mean number o f  l i c k s  per  
S2 J p o s t - s t i n u l u s ,  p o s t - r e s p o n s e )  l i c k  t o u t  f o r  e x p e r i m e n t a l  
s u b j e c t s  f o r  which l e v e r -  p r e s s i n g  was r e q u i r e d  {801 -  806) .  
Phases  of  th e  e x p e r im e n t  a r e  s e p a r a t e d  by v e r t i c a l  l i n e s  and 
a re  i d e n t i f i e d  by 1 - d i g i t  numbers. I n d i v i d u a l  s u b j e c t s  a re  
i d e n t i f i e d  by 3 - d i g i t  numbers .  During P h a s e s  1 and 3 ,  
s q u a r e s  r e p r e s e n t  p i e - f o o d  b e h a v i o r ,  whi le  t r i a n g l e s  
r e p r e s e n t  p r e - s t i m u l u s  b e h a v i o r .  During Phase 2 ,  s g u a r e s  
r e p r e s e n t  b e h a v io r  i n  t h e  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  
c o r r e l a t e d  w i th  fo c d  p r e s e n t a t i o n s ; t r i a n g l e s ,  b e h a v i o r  i n  
the  p r e s e n c e  of t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with 
s t i m u l u s  p r e s e n t a t i o n s .  I n d i v i d u a l  d a ta  p o i n t s  r e p r e s e n t  
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72 Bout D u r a t io n s
F i g u r e s  32 and 33. D a ta  r e p r e s e n t  mean number of l i c k s  per  
F2 ” { p o s t - f o o d , p o s t - r e s p o n s e )  l i c k  b ou t  f o r  e x p e r i m e n t a l  
s u b j e c t s  f o r  which l e v e r - p r e s  s i n g  was r e q u i r e d  (801 -  806 ) .  
Phases  o f  t h e  e x p e r im e n t  a r e  s e p a r a t e d  by v e r t i c a l  l i n e s  and 
a r e  i d e n t i f i e d  by 1- d i g i t  numbers .  I n d i v i d u a l  s u b j e c t s  a r e  
i d e n t i f i e d  by 3 - d i g i t  numbers . During P h a se s  1 and 3, 
s g u a r e s  r e p r e s e n t  p r e - f o o d  b e h a v i o r ,  w h i l e  t r i a n g l e s  
r e p r e s e n t  F r e - s t i m u l r s  b e h a v i o r .  During  P h a se  2, s g u a r e s  
r e p r e s e n t  b e h a v io r  in  th e  p r e s e n c e  of th e  s i g n a l  p r e v i o u s l y  
c o r r e l a t e d  with f o o d  p r e s e n t a t i o n s ;  t r i a n g l e s ,  b e h a v io r  in  
t h e  p r e s e n c e  of  the  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with 
s t i m u l u s  p r e s e n t a t i o n s .  I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  
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F i g u r e s  34 and 35. Eata  r e p r e s e n t  mean number o f  l i c k s  Fer 
FI f p o s t - f c c d ,  p r e - r e s p o n s e )  l i c k  b o u t  f o r  e x p e r i m e n t a l  
s u b j e c t s  f o r  which l e v e r - p r e s  s i  nq was r e q u i r e d  (801 -  806) .  
Phases  of  t h e  e x p e r im e n t  a r e  s e p a r a t e d  by v e r t i c a l  l i n e s  and 
a r e  i d e n t i f i e d  by 1 - d i g i t  numbers .  I n d i v i d u a l  s u b j e c t s  a r e  
i d e n t i f i e d  by 3 - d i g i t  numbers .  During P h a s e s  1 and 3 ,  
s q u a r e s  r e p r e s e n t  p r e - f c o d  b e h a v i o r ,  whi le  t r i a n g l e s  
r e p r e s e n t  p r e - s t i m u l u s  b e h a v i o r .  During Phase 2 ,  s q u a r e s  
r e p r e s e n t  b e h a v io r  i n  t h e  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  
c o r r e l a t e d  w i th  f e e d  p r e s e n t a t i e n s ; t r i a n g l e s ,  b e h a v io r  in  
th e  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with  
s t i m u l u s  p r e s e n t a t i o n s .  I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  
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The a n a l y s i s  o f  t o u t  r a t e s  was pe rfo rm ed  in  t h e  same 
manner a s  were t h e  r e - a n a l y s e s  o f  d r i n k i n g  l e v e l s  and b o u t  
d u r a t i o n s .  The f o l l o w i n q  c o n t r a s t s  were used i n  t h e  
a n a l y s i s :  average  p r e - f o o d  v s .  a v e rag e  p r e - s t i m u l u s  b o u t
r a t e s ;  a v e rage  r a t e s  when component outcomes were
p r e d i c t a b l e  vs. t h o s e  when outcomes were u n p r e d i c t a b l e ;  
a v e rag e  r a t e s  among s u b j e c t s  o r i g i n a l l y  p r e s e n t e d  w ith  
s i g n a l  p a i r  S2 v s .  t h o s e  among s u b j e c t s  o r i g i n a l l y  
p r e s e n t e d  w i th  p a i r  S I ;  a v e r a g e  S2 r a t e s  v s .  a v e rag e  F2 
r a t e s ;  a v e ra q e  SI r a t e s  v s .  a v e rag e d  F2 and  S2 r a t e s ;  and
a v e rag e  FI r a t e s  v s .  a veraged  12 ,  S i ,  and S2 r a t e s .  The
r e s u l t s  a r e  p r e s e n t e d  i n  Table  9.
a v e ra g e  bout r a t e s  were h ig h e r  among s u b j e c t s  
o r i g i n a l l y  p r e s e n t e d  w i th  s i g n a l  p a i r  S2 th a n  among t h o s e  
o r i g i n a l l y  p r e s e n t e d  w i th  p a i r  SI.  av e rag e  FI r a t e s  
exceeded averaged  72,  S i ,  and S2 r a t e s .  The a x F 
i n t e r a c t i o n  i n d i c a t e s  t h a t  FI r a t e s  were h i g h e r  d u r in g  
p re - fo o d  th an  d u r in g  p r e - s t i m u l u s  components  (F ig u re s  38 and 
39) .
P o s t - s t i m u l u s  bout  r a t e s  a r e  p r e s e n t e d  i n  F ig u re s  36 
and 37.  There were no c o n s i s t e n t  d i f f e r e n c e s  between 
p r e - f o o d  a r c  p r e - s t i m u l u s  r a t e s .  The t r a n s i t i o n  from Phase 
1 to Phase 2 d id  no t  have a c o n s i s t e n t  e f f e c t  on 
p o s t - s t i m u l u s  b ou t  r a t e s ,  i r  c o n t r a s t  to  th e  g e n e r a l  
decrem ent  i n  p o s t - s t i m u l u s  bout  d u r a t i o n s  produced by t h a t  
t r a n s i t i o n .
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M u l t ip l e  R e g re ss io n  A n a ly s i s :  
L ie  k-Eout  I n i t i a t i o n B a te s
Table  9 .  B a tes  o f  l i c k  b c u t  i n i t i a t i o n  by S u b j e c t s  
801 -  806 a t  th e  c o n c l u s i o n s  o f  P h a se s  1 and 2 ( s e s s i o n s  
45 -  48, 77 -  80) were s u b j e c t e d  to  a m u l t i p l e  r e g r e s s i o n  
a n a l y s i s .
Note
1. V e c to r s  used i n  t h e  a n a l y s i s  made t h e  fo l lo w in g  
c o n t r a s t s :  A— b o u t  r a t e s  d u r in g  p r e - f c c d  components v s .
r a t e s  d u r in g  F r e - s t i m u l u s  com ponen ts ;  B— r a t e s  when 
component outcomes were p r e d i c t a b l e  (Phase 1) vs. r a t e s  
when outcomes were u n p r e d i c t a b l e  (Phase 2) ; C— r a t e s  among 
s u b j e c t s  p r e s e n t e d  w i th  s i g n a l  F a i r  S2 (Table 2) d u r in g  
Phase 1 vs .  th ose  among s u b j e c t s  p r e s e n t e d  w i th  p a i r  Si 
d u r in g  P h a se  1; D— F2 r a t e s  v s .  S2 r a t e s ;  E—  S I  r a t e s  v s .  
pooled S2 and F2 r a t e s ;  F— FI r a t e s  v s .  p oo led  F2, S1 ,  and 
S2 r a t e s .  A l l  i n t e r a c t i o n s  t e s t e d  a r e  shown i n  t h e  t a b l e .  
I n t e r a c t i o n s  r e t  t e s t e d  were ex c lu d ed  on the  b a s i s  o f  ve ry  
low c o r r e l a t i o n s  with  bout  r a t e s  ( -0 .1  < r  < 0 .1 ) . .
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Ta b l e 9
R e g r e s s i o n A n a l y s i s : Bout R a t e s
!
Source  [1) ! d f s s HS F r - S q u a r e d
1•
A. Pre F/S  ! 1 45 45 2 .6 0. 02
B. P r e d i c t  ! 1 24 24 1.4 0.01
C. S i g . P a i r  ! 1 179 179 10.6** 0.07
D. S2-F2 ! 1 0 0 0. 0 0.0
I .  S 1- S2, F2 ! 1 18 18 1.1 0 .007
F. F 1-F2, SI ,  2! 1 758 758 44 .7** 0. 28
|
I n t e r a c t i o n s  ! i
A x  E ! 1 27 27 1. 6 0..01
A X F ! 1 85 85 5. 0* 0. 03
B X F ! 1 55 55 3 .2 0.02
C X F ! 1 40 40 2 .3  ! 0 .  0 1
Residu a l  











*— p < 0. 05
* * - -  p < 0.01
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P o s t - S t im u l u s  Bo o t  H a te s
Fi g u r e s  36 and 37. Data r e p r e s e n t  t o o t  r a t e s ,  computed a s  
d e s c r i b e d  u r d e r  Ge n e r a l  Methods f o r  t h e  6 e x p e r i m e n t a l  
an im a ls  f o r  which l e v e r - p r e s s i n g  was r e q u i r e d  {8C1 -  806) .  
Behavior  i s  b roken  dcwn a c c c r d i n g  t c  w he ther  i t  o c c u r r e d  
b e fo r e  { p re - re sp o n s e )  o r  a f t e r  ( p o s t - r e s p o n s e )  t h e  o n s e t  of  
l e v e r - p r e s s i n g  w i t h i i  com ponents .  I n d i v i d u a l  s u b j e c t s  a r e  
i d e n t i f i e d  by 3 - d i g i t  numbers .  Phases  o f  .the e x p e r i m e n t  a r e
i d e n t i f i e d  by 1 - d i g i t  numbers ,  and a r e  s e p a r a t e d  by v e r t i c a l
l i n e s .  During P h a s e s  1 and 3 ,  t h e  c o r r e s p o n d e n c e  between
symbols and l i c k  c a t e g o r i e s  {Table 2) i s  a s  f o l lo w s :
s q u a r e s — FS1; c i r c l e s — FS2; t r i a n g l e s — SS1; and 
diamonds—  £S2. D ur ing  Phase  2 ,  s q u a r e s  and  c i r c l e s
r e p r e s e n t  p r e -  and p o s t - r e s p o n s e  d r i n k i n g  in  t h e  p r e s e n c e  of  
t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with food p r e s e n t a t i o n s ;  
t r i a n g l e s  and d iamonds,  p r e -  and p o s t - r e s p o n s e  d r i n k i n g  i n  
t h e  p r e s e n c e  o f  th e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with
s t i m u l u s  p r e s e n t a t i o n s .  I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  



























e * S" "1 ”1 1 1 1 i "1 "1 - T—T i i i t r i
1 2 3
8 0 2
"""T ’1....1 1 1 "I
803
4 8 12 16 20 24 28 32






































4 8 12 16 20 24 28 32
BLOCKS OF FOUR S E S S I O N S
1 2 3
804 M
i— i— i— i— i— r—i— i— i— r—i— i— i— i— i— r
i rfr* > ii — i— i— i— i— r
141
P o s t - f c c d  b o u t  r a t e s  a r e  p r e s e n t e d  i n  F i g u r e s  38 and 39 
f o r  the  6 r e s p o n s e - d e p e n d e n t  e x p e r i m e n t a l  s u b j e c t s .  FF2 
t o u t  r a t e s  were c o n s i s t e n t l y  h ig h e r  th a n  SF2 bou t  r a t e s  i n  4 
o f  t h e  6 c a se s  a t  t h e  end o f  Phase 1 ; t h e r e  were no c a s e s  in  
which SF2 r a t e s  c o n s i s t e n t l y  exceeded FF2 r a t e s .  The 
IF2-SF2 d i f f e r e n c e  d i s a p p e a r e d  d u r i n g  Phase 2 and was n o t  
r e c a p t u r e d  d u r in g  P h a se  3 .  FF1 b o u t  r a t e s  were c o n s i s t e n t l y  
h i g h e r  th a n  SF1 bou t  r a t e s  a t  t h e  end o f  Phase  1 f o r  5 
s u b j e c t s .  T h is  d i f f e r e n c e  was p ro bab ly  due i n  l a r g e  p a r t  to  
th e  d i f f e r e n c e  i n  l e v e r - p r e s s  l a t e n c i e s  {appendix  a ) .  The 
d i f f e r e n c e  was n o t  r e l i a b l y  a f f e c t e d  by t h e  t r a n s i t i o n  from 
Phase  1 t o  Phase  2.
P o s t - s t i m u l u s  l i c k  l a t e n c i e s  a r e  p r e s e n t e d  in  F i g u r e s  
40 -  43. I t  sh o u ld  be noted  f i r s t  t h a t  p r e - f o o d  l a t e n c i e s  
were c o n s i s t e n t l y  s h o r t e r  th a n  p r e - s t i m u l u s  l a t e n c i e s  among 
7 o f  t h e  9 e x p e r i m e n t a l  a n im a l s  a t  the  end of  Phase 1. The 
d i f f e r e n c e  d i s a p p e a r e d  d u r in g  Phase 2 and was g e n e r a l l y  no t  
r e c a p t u r e d  d u r in g  Phase 3. Second,  a com par ison  of  F i g u r e  
43 w i th  F i g u r e s  40 -  42 w i l l  i e v e a l  t h a t  t h e  a v e ra g e  
p o s t - s t i m u l u s  l i c k  l a t e n c y  was t y p i c a l l y  s h o r t e r  among th e  
e x p e r i m e n t a l  than  among th e  c o n t r o l  a n im a l s .
I C ' s  f o r  p o s t - s t i m u l u s  d r i n k i n g  a r e  p r e s e n t e d  i n  
F ig u r e s  44 -  47. a t  t h e  end of Phase 1, p r e - f o o d  i n d i c e s  
were g e n e r a l l y  more n e g a t i v e  t h a n  were p r e - s t i m u l u s  i n d i c e s  
f o r  5 s u b j e c t s  (803, 804, 805, 807, 809) .  There were no
c a s e s  in  which t h e  r e v e r s e  was t r u e .  l i c k i n g  t h e r e f o r e
tended t o  occu r  a t  a s l i g h t l y  h ig h e r  r a t e  e a r l y  than  i t  d id
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P os t -F ood  Eout B a te s
F i g u r e s  38 and 39. Data r e p r e s e n t  bout  r a t e s ,  computed a s  
d e s c r i b e d  u nc e r  Ge n e r a l  Methods f o r  t h e  6 e x p e r i m e n t a l  
a n im a ls  f o r  which l e v e r - p r e s s i n g  was r e g u i r e d  [ 801 -  806) .  
Behavior  i s  b roken  down a c c o r d i n g  t c  whether  i t  o c c u r r e d  
b e fo r e  ( p r e - r e s p o n s e )  o r  a f t e r  ( p o s t - r e s p o n s e )  t h e  o n s e t  of  
l e v e r - p r e s s i n g  w i t h i r  components .  I n d i v i d u a l  s u b j e c t s  a r e  
i d e n t i f i e d  by 3 - d i g i t  num bers .  Phases  o f  t h e  e x p e r i m e n t  a re
i d e n t i f i e d  by 1 - d i g i t  numbers , and a r e  s e p a r a t e d  by v e r t i c a l
l i n e s .  During P h a s e s  1 and 3 ,  t h e  c o r r e s p o n d e n c e  between
symbols and l i c k  c a t e g o r i e s  (Table 2) i s  a s  f o l l o w s :
s g u a r e s — FF1; c i r c l e s — FF2;  t r i a n g l e s — SF1; and 
d iamonds— SF2. Dur ing  Phase  2 ,  s g u a r e s  and c i r c l e s  
r e p r e s e n t  p r e -  and p o s t - r e s p o n s e  d r i n k i n g  i n  t h e  p re s e n c e  of  
t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with food  p r e s e n t a t i o n s ;  
t r i a n g l e s  and d iamonds,  p r e -  and p o s t - r e s p o n s e  d r i n k i n g  i n  
t h e  p r e s e n c e  o f  the  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with
s t i m u l u s  p r e s e n t a t i o n s .  I n d i v i d u a l  d a ta  p o i n t s  r e p r e s e n t  


































4 8 12 16 20 24 28 32






— i— i— i— i
V s ,























3 0 -  
2 4 -  
1 8 -  





804 /  \  f r h
4 8 12 18 20 24 28 32
BLOCKS OF FOUR S E S S I O N S
145
P o s t - S t i m u l us l i c k  L a t e nci e s
F i g u r e s  40 -  43. Data  r e p r e s e n t  th e  l a t e n c y  t o  l i c k  (d u r in g  
components  ir. which l i c k i n g  occu r red )  f o r  a l l  s u b j e c t s .  
L a t e n c i e s  were computed a s  d e s c r i b e d  under  G enera l  Met h o d s . 
Phase s  o f  t h e  e x p e r im e n t  ( 1 - 3  f o r  e x p e r i m e n t a l  s u b j e c t s ,  1 
and 2 f o r  c o n t r o l  s u b j e c t s )  a r e  i d e n t i f i e d  by 1- d i g i t  
numbers and s e p a r a t e d  by v e r t i c a l  l i n e s .  I n d i v i d u a l  
s u b j e c t s  a re  i d e n t i f i e d  by means of 3 - d i g i t  numbers. For 
e x p e r i m e n t a l  s u b j e c t s  (80 1 -  809, F ig u r e s  40 -  42) d u r in g  
Phases  1 and 3 ,  and f c r  c o n t r o l  s u b j e c t s  (811 and 812, 
F ig u re  43) d u r in g  P ha se  2 ,  s q u a r e s  r e p r e s e n t  p r e - f o o d  (FS) 
b e h a v i o r ,  whi le  t r i a n g l e s  r e p r e s e n t  p r e - s t i m u l u s  (SS) 
b e h a v i o r .  F c r  e x p e r i m e n t a l  s u b j e c t s  d u r i n g  Phase 2, s g u a r e s  
r e p r e s e n t  b e h a v io r  i n  t h e  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  
c o r r e l a t e d  w i th  food  p r e s e n t a t i o n s ;  t r i a n g l e s ,  b e h a v io r  in  
th e  p r e s e n c e  of t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with 
s t i m u l u s  p r e s e n t a t i o n s .  F o r  S u b j e c t  8 10 d u r i n g  Phase 2, 
s g u a r e s  r e p r e s e n t  b e h a v i o r  i n  t h e  p r e s e n c e  o f  the  to n e ;  
t r i a n g l e s ,  b e h a v io r  in  t h e  p r e s e n c e  of the  r e p e t i t i v e  c l i c k .  
For  c o n t r o l  s u b j e c t s  (810 -  812) d u r i n g  Phase  1 ,  s g u a r e s  
r e p r e s e n t  a v e rage  p o s t - s t i m u l u s  b e h a v i o r .  I n d i v i d u a l  d a ta  
p o i n t s  r e p r e s e n t  p e r fo rm a n c e  a v e ra g e d  o v e r  4 c o n s e c u t i v e  
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In d i c e s  o f  Cu r v a t u r e:  
P o s t - S t im u lu s  l i c kin g
F i g u r e s  44 -  JT7. D a ta  r e p r e s e n t  i n d i c e s  of c u r v a t u r e ,  as 
d e s c r r E e l  under M ethod . f o r  p o s t - s t i m u l u s  l i c k  d i s t r i b u t i o n s  
of a l l  s u b - j e c t s .  P h a se s  o f  t h e  e x p e r im e n t  ( 1 - 3  f o r  
e x p e r i m e n t a l  s u b - j e c t s ,  1 and 2 fo r  c o n t r o l  s u b j e c t s )  a r e  
i d e n t i f i e d  by 1 - d i g i t  numbers and s e p a r a t e d  by v e r t i c a l  
l i n e s .  I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by means of
3 - d i g i t  numbers. F c r  e x p e r i m e n t a l  s u b j e c t s  (£01 -  809,
F i g u r e s  4 4 -  46) d u r i n g  Phases  1 and 3 ,  and f c r  c o n t r o l
s u b j e c t s  (811 and 8 12, F igu re  47) d u r in g  P h a se  2, s g u a r e s
r e p r e s e n t  F re - fo o d  (FS) b e h a v i o r ,  while  t r i a n g l e s  r e p r e s e n t  
p r e - s t i m u l u s  (SS) b e h a v i o r .  For e x p e r i m e n t a l  s u b j e c t s  
d u r in g  P h a se  2 ,  s g u a r e s  r e p r e s e n t  b e h a v i o r  i n  t h e  p r e s e n c e  
of the  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  w i th  food p r e s e n t a t i o n s ;  
t r i a n g l e s ,  b e h a v io r  i n  t h e  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  
c o r r e l a t e d  w i th  s t i m u l u s  p r e s e n t a t i o n s .  For  S u b j e c t  810 
d u r in g  Phase 2, s q u a r e s  r e p r e s e n t  b e h a v i o r  i n  t h e  p re s e n c e  
o f  t h e  t o n e ;  t r i a n g l e s ,  b e h a v i o r  i n  t h e  p r e s e n c e  o f  t h e  
r e p e t i t i v e  c l i c k .  F c r  c o n t r c l  s u b j e c t s  (810 -  8 12) d u r in g  
Phase 1 ,  s q u a r e s  r e p r e s e n t  a v e ra q e  p o s t - s t i m u l u s  b e h a v i o r .  
I n d i v i d u a l  d a ta  p o i n t s  r e p r e s e n t  pe rfo rm ance  a v e rag e d  o v e r  4 
c o n s e c u t i v e  s e s s i o n s .
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l a t e  d u r i n g  p r e - f o o d  com ponen ts ,  and t o  o c c u r  a t  a rou g h ly  
c o n s t a n t  r a t e  d u r in g  p r e - s t i m u l u s  com ponents .  P r e - f o o d  l i c k  
d i s t r i b u t i o n s  t h u s  ncre  c l c s e l y  resem bled  p o s t - f o o d  
d i s t r i b u t i o n s  [ P r e l i m i n a r y  R e s e a r c h ; a p pendix  A) t h a n  did  
p r e - s t i m u l u s  d i s t r i b u t i o n s .  P r e - s t i m u l u s  d i s t r i b u t i o n s  
among e x p e r i m e n t a l  s u b j e c t s  were s i m i l a r  t o  the  
p o s t - s t i m u l u s  d i s t r i b u t i o n s  most f r e q u e n t l y  o b se rv e d  d u r in g  
p r e l i m i n a r y  r e s e a r c h  [ F ig u re  6 ) .  The e f f e c t  on l i c k  
d i s t r i b u t i o n s  was n o t  so s t r o n g  a s  was t h e  e f f e c t  on 
l e v e r - p r e s s  d i s t r i b u t i o n s  [ F ig u re s  17 and 18) .  I C ' s  among 
c o n t r o l  s u b j e c t s  d u r i n g  Phase 1 tended  to  be somewhat more 
n e g a t i v e  th a n  were th o se  c f  th e  e x p e r i m e n t a l  s u b j e c t s .  
However, f o r  t h a t  c o n t r o l  s u b j e c t  which drank r e l i a b l y  
d u r in g  p o s t - s t i m u l u s  components  (8 10 ) ,  the  IC was c l o s e  t o  0 
a s  were t h e  p r e - s t i m u l u s  I C ' s  o f  t h e  e x p e r i m e n t a l  s u b j e c t s .  
The g e n e r a l l y  low l e v e l s  o f  p o s t - s t i m u l u s  d r i n k i n g  by 
c o n t r o l  s u b j e c t s  81 1 and 812 d u r i n g  Phase 2 make i t  unwise  
to  a t t e m p t  to  compare p r e - f o o d  and p r e - s t i m u l u s  
d i s t r i b u t i e n s  c f  t h o s e  s u b j e c t s ,  a c t u a l  l i c k  d i s t r i b u t i o n s  
a r e  p r e s e n t e d  i n  Appendix A. Turing  Phase  2 ,  t i e  p r e - f o o d  
p a t t e r n s  e v i d e n t  a t  t h e  end o f  Phase 1 were d i s r u p t e d .  By 
t h e  end o f  Phase 3,  p r e - f o o d  i n d i c e s  t e n d e d  to  be more 
n e g a t i v e  t h a n  p r e - s t i m u l u s  i n d i c e s  i n  o n ly  3 c a s e s  [ S u b je c t s  
801 , 8 0 4 ,  805) ; t h e r e  were,  however,  no c a s e s  in  which
p r e - s t i m u l u s  i n d i c e s  were c o n s i s t e n t l y  more n e g a t i v e  th an  
p r e - f o o d  i n d i c e s .
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D iscus s i on -
I t  i s  a p p a r e n t  from a c o n s i d e r a t i o n  of  t h e  l e v e r - p r e s s  
d a ta  t h a t  t h e  c o n d i t i o n s  of  Phase 1 were s u f f i c i e n t  t o  
e s t a b l i s h  a d i s c r i m i n a t i o n  between t h e  p r e - f o o d  and 
p r e - s t i m u l u s  s i g n a l s .  That  t h e  d i s c r i m i n a t i o n  r e s u l t e d  from 
th e  c o r r e l a t i o n  between s i g n a l s  and component ou tcom es ,  and 
n o t  from u n c o n d i t i o n e d  s t i m u l u s  e f f e c t s  o f  t h e  two s i g n a l s ,  
i s  d e m o n s t r a t e d  b o th  by t h e  decrem ent  i n  t h e  d i s c r i m i n a t i o n  
d u r in g  Phase  2 ,  and by t h e  p a r t i a l  a c q u i s i t i o n  c f  a r e v e r s e d  
d i s c r i m i n a t i o n  d u r in g  Phase  3 .
For  th e  p r e s e n t  p u r p o s e s ,  t h e  s low a c q u i s i t i o n  of  a 
d i s c r i m i n a t i o n  d u r i n g  Phase  3 i s  a m a t t e r  of  some conce rn  
b e c a u se  i t  s u g g e s t s  t h a t  t h e  s e t  o f  f a c t o r s  which c o n t r o l l e d  
b e h a v io r  d u r in g  P h a s e  3 was n o t  i d e n t i c a l  to t h a t  which 
c o n t r o l l e d  b e h a v io r  d u r i n g  Ph ase  1. I t  would seem, r a t h e r ,  
t h a t  t h e  f a c t o r s  which were mcst  i n f l u e n t i a l  i n  d e t e r m i n i n g  
Phase  1 b e h a v io r  p l a y e d  a d im in i s h e d  r o l e  i n  d e t e r m i n i n g  
Phase 3 b e h a v io r .  A number o f  f a c t o r s  can be invoked to  
d i f f e r e n t i a t e  between th e  f i r s t  and t h i r d  p h a s e s  o f  t h e  
e x p e r i m e n t :  th e  a n im a l s  were o l d e r  a t  t h e  s t a r t  o f  Phase  3;
t h e y  were  presum ably  mere a c c l i m a t e d  to  th e  r e i n f o r c e m e n t  
s c h ed u le  and t o  o t h e r  c o n d i t i o n s  o f  t h e  e x p e r im e n t  a t  th e  
s t a r t  o f  Phase  3; h a b i t u a t i o n  to  th e  s i g n a l s  may have  
o c cu r red  d u r in g  Phase  2. The l a s t  f a c t o r  i s  g e n e r a l l y  
r e g a r d e d  as s u f f i c i e n t  t c  s lew  c o n d i t i o n i n g  (M ackin tosh ,  
1974) ,  and co u ld  e x p l a i n  why a c q u i s i t i o n  o f  a d i s c r i m i n a t i o n  
was s lo w e r  d u r in g  P h a s e  3 th an  d u r in g  Phase  1. At any r a t e .
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i t  i s  c l e a r  t h a t  com p ar ison s  between Phase  1 b e h a v i o r  and 
Phase 3 b e h a v i o r  must  be made c a u t i o u s l y .
E f f e c t s  c f  t h e  o u t c o m e - c o r r e l a t e d  s i g n a l s  on d r i n k i n g  
were g e n e r a l l y  weaker and l e s s  c o n s i s t e n t  t h a n  th e  e f f e c t s  
on l e v e r - p r e s s i n g .
P o s t - f o o d  b o u t  r a t e s  were g r e a t e r  d u r in g  p r e - f c o d  than  
d u r in g  p r e - s t i m u l u s  components .  That  e f f e c t  i s ,  however ,  
more a t t r i b u t a b l e  t o  t i m e - b a s e  d i f f e r e n c e s  fAncendix &) th a n  
t o  d i f f e r e n c e s  i n  amount o f  d r i n k i n g  {F igu res  26 and 27) .  
L e v e r - p r e s s  l a t e n c i e s  were s h c r t e i  d u r in g  p r e - f o o d  th an
d u r in g  p r e - s t i m u l u s  components .  A g iv e n  number of FI l i c k  
b o u t s  would t h e r e f o r e  y i e l d  a h i g h e r  r a t e  d u r in g  p r e - f c o d  
t h a n  d u r i n g  F r e - s t i m u l u s  components .  The g r e a t e r  d u r a t i o n  
of  p r e - s t i m u l u s  components  might  s i m i l a r l y  be e x p e c te d  t o  
g iv e  r i s e  t o  a low er  p r e - s t i m u l u s  F2 r a t e .
S 1 b o u t  d u r a t i o n s  were l o n g e r  d u r in g  p r e - f o o d  th an
d u r in g  p r e - s t i m u l u s  components .  I f  b o u t  d u r a t i o n  were
c o n t r o l l e d  by the  a n t i c i p a t i o n  o f  food ,  t h e  same ough t  t o  
have been  t r u e  o f  S2 and F2 b o u t  d u r a t i o n s .  I n  f a c t ,  S2 
b o u t  d u r a t i o n s  were l o n g e r  d u r in g  p r e - s t i m u l u s  t h a n  d u r in g  
p r e - f o o d  components .  The e f f e c t  on Si bout  d u r a t i o n s  may 
have been a r e s u l t  c f  P a v l o v ia n  c o n d i t i o n i n g ,  a s  w i l l  be 
d e s c r i b e d  in  Experiment  3.
The p r e - f o o d / p r e - s t i m u l u s  d i f f e r e n c e  i n  S2 bout 
d u r a t i o n s  co u ld  have  r e s u l t e d  from t h e  d i f f e r e n c e  i n
l e v e r - p r e s s  r a t e s .  Animals might  have t e r m i n a t e d  d r i n k i n g  
b o u t s  s o o n e r  d u r in g  p r e - f c c d  components  i n  o r d e r  to  resume
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l e v e r -  p r e s s i n g .
There  were c a s e s  in which t h e  breakdown o f  d r i n k i n g  
i n t o  v a r i o u s  c a t e g o r i e s  y i e l d e d  p r e - f o c d / p r e - s t i m u l u s  
d i f f e r e n c e s  i t  d r i n k i n g  l e v e l .  Those e f f e c t s  w ere ,  however ,  
n o t  c o n s i s t e n t .  P r e - f o o d  l e v e l s  exceeded p r e - s t i m u l u s  
l e v e l s  i n  seme c a s e s ;  th e  r e v e r s e  was t r u e  i n  o t h e r s .
The d i f f e r e n c e  between p r e - f o o d  and p r e - s t i m u l u s  FI 
b o u t  d u r a t i o n s  among s u b j e c t s  p r e s e n t e d  w i th  s i g n a l  p a i r  S2 
may have b e e r  a r e c c r d i r g  a r t i f a c t .  L e v e l s  o f  s h o r t - b o u t  
fF2, S1 , and S2) d r i n k i n g  were t y p i c a l l y  h i g h e r  among th o se  
s u b j e c t s  t h a r  amcnq t h e s e  p r e s e n t e d  with s i g n a l  p a i r  S I .  I t  
may be  t h a t  s u b j e c t s  i n  th e  fo r m e r  q ro u p  were more l i k e l y  
than  were s u b j e c t s  i n  t h e  l a t t e r  group t o  em it  o c c a s i o n a l  
b r i e f  b u r s t s  of l i c k i n g  d u r i n g  the r e l a t i v e l y  long  t im e  
which e l a p s e d  between t h e  c o n c l u s i o n  o f  l o n g - b o u t  F1 
l i c k i n g  and t h e  o n s e t  o f  l e v e r - p r e s s i n g  d u r in g  p r e - s t i m u l u s  
components .  The r e c o r d i n g  i n s t r u m e n t a t i o n  was i n c a p a b l e  of  
d i f f e r e n t i c t i r g  be tween  lo n g -  and s h o r t - b o u t  d r i n k i n g  
d u r in g  t h e  p r e - r e s p o n s e  p e r i o d .  Such a b e h a v i o r a l  te n d e n c y  
would, however ,  have  shown up a s  a lo w er  a v e ra g e  FI bout 
d u r a t i o n  d u r in g  p r e - s t i m u l u s  th a n  d u r in g  p r e - f c c d  components 
as was ob se rv ed .  I t  might a l s o  have c o n t r i b u t e d  to  t h e  
o b s e r v a t i o n  t h a t  p r e - s t i m u l u s  FI d r i n k i n g  l e v e l s  g e n e r a l l y  
exceeded p r e - f c o d  F 1 d r i n k i n g  l e v e l s .
P r e - f o o d / p r e - s t i m u l u s  d i f f e r e n c e s  in  l i c k  l a t e n c i e s  and 
i n  l i c k  d i s t r i b u t i o n s  were o b s e rv e d  w i th  some r e g u l a r i t y .  
There  i s  nc r e a s o n  t o  e x p e c t  t h e s e  m easures  of b e h a v io r  t o
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be t h u s  c o n t r o l l e d  by food a n t i c i p a t i o n .  In  f a c t ,  i f  
s h o r t - b o u t  d r i n k i n g  were a t e r m i n a l  a c t i v i t y ,  one might 
w e l l  have  e x p e c te d  t h e  p r e - f o o d  index of c u r v a t u r e  t o  be 
c o n s i d e r a b l y  ircre p o s i t i v e  th an  th e  p r e - s t i m u l u s  i n d e x ,  as 
was found  f o r  l e v e r - p r e s  s i n g .  E xper im ent  3 w i l l  c l a r i f y
t h e s e  r e s u l t s .
The da ta  s u q g e s t  t h a t  th e  s h o r t - b o u t  d r i n k i n g  
d e s c r i b e d  e a r l i e r  (F2, S I ,  S2) might be i n f l u e n c e d  by the  
p r e d i c t a b i l i t y  c f  component  outcomes .  During Phase  1, 8 o f  
th e  9 e x p e r i m e n t a l  s u b - j e c t s ,  b u t  only  1 of  th e  3 c o n t r o l  
su b - j e c t s ,  a c q u i r e d  r e l i a b l e  p o s t - s t i m u l u s  d r i n k i n g .  The 
i n c i d e n c e  cf  p e s t - s t i m u l u s  d r i n k i n g  among th e  e x p e r i m e n t a l  
a n im a l s  a l s o  g r e a t l y  exceeded  t h a t  e n c o u n te r e d  d u r in g  
p r e l i m i n a r y  r e s e a r c h  (50% of those  s u b j e c t s  drank  d u r in g  
p o s t - s t i m u l u s  components)  . Removal o f  t h e  s ig n a l - o u tc o m e  
c o r r e l a t i c r  was a s s o c i a t e d  w i th  a c l e a r  d i s r u p t i o n  of 
p o s t - s t i m u l u s  d r i n k i n g  i n  7 of 9 c a s e s .  Comparable 
d i s r u p t i o n s  o f  p r e v i o u s l y  a c q u i r e d  p o s t - s t i m u l u s  d r i n k i n g  
r a r e l y  o c c u r r e d  d u r i n g  p r e l i m i n a r y  r e s e a r c h .  F2 d r i n k i n g  
was s i m i l a r l y  d i s r u p t e d  by t h e  t r a n s i t i o n  frcm Ehase 1 t o  
Ehase 3. The f a i l u r e  t c  r e c o v e r  s h o r t - b o u t  d r i n k i n g  d u r in g  
Phase  3 i s  d i s t u r b i n g  b u t  i n c o n c l u s i v e , inasmuch as  Phase 3 
was n o t  e q u i v a l e n t  t o  Ehase 1 as  p r e v i o u s l y  d e s c r i b e d .
T h ere  i s  l i t t l e  p u b l i s h e d  e v id e n c e  of an e f f e c t  o f  
outcome p r e d i c t a b i l i t y  on p o s t - s t i m u l u s  d r i n k i n g .  
R o s e n b l i t h  (1970) and Allen  and P o r t e r  (1977) o b t a i n e d  
r e l i a b l e  p e s t - s t i m u l u s  d r i n k i n g  us ing  s c h e d u l e s  i n  which
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every  t h i r d  c o m p le t io n  o f  a component  r e s u l t e d  i n  a food 
p r e s e n t a t i o n .  The p r e d i c t a b i l i t y  o f  the  sequence  o f  food  
and s t i m u l u s  p r e s e n t a t i o n s  i n  t h o s e  e x p e r i m e n t s  makes them 
i n  some ways com parab le  t o  th e  p r e s e n t  e x p e r i m e n t .  among 
e x p e r im e n t s  i n  which t h e  o r d e r  o f  food  and s t i m u l u s  
p r e s e n t a t i o n s  was random ized ,  on ly  one [ C o r f i e l d  -  Sumner, e t  
a l . .  1977) o b t a i n e d  r e l i a b l e  p e s t - s t i m u l u s  d r i n k i n g ;  3 d id  
no t  J A l l e r  and P o r t e r ,  1975, 1977; P o r t e r ,  e t  a l . ,  1975) .  
C le a r ly  r e s e a r c h  t o  e x p l i c i t l y  examine th e  r o l e  o f  outcome 
p r e d i c t a b i l i t y  i n  c o n t r o l l i n g  s h o r t - b o u t  d r i n k i n g  would be 
d e s i r a b l e .
The o b s e r v a t i o n  t h a t  Phase  1 E l ' s  were g e n e r a l l y  h ig h e r  
d u r ing  p c s t - f c o d  t h a n  d u r in g  p c s t - s t i m u l u s  components i s  o f  
i n t e r e s t .  I t  can n o t  be d i s m i s s e d  a s  an a r t i f a c t  o f  a 
d i f f e r e n c e  i n  component  d u r a t i o n s ,  as  t h e r e  was none .  I t  
cou ld ,  however ,  be r e l a t e d  t o  a d i f f e r e n c e  i n  the  t ime b a se s  
ove r  which l e v e r - p r e s s  r a t e s  were  computed. The a v e ra g e  
t im e  between t h e  o n s e t  of l e v e r - p r e s s i n g  and th e  end o f  a 
p o s t - f o o d  cc irpcnent  was a p p r o x i m a t e l y  12 s e c ;  t h a t  d u r in g  
p o s t - s t i m u l u s  components  av e rag e d  a p p ro x im a te ly  65 s e c .  A 
p r e - f o o d / p r e - s t i m u l u s  b e h a v i o r a l  d i f f e r e n c e  o f  a g iven  
magnitude would t h u s  have t o  be m a in t a in e d  ove r  a l o n g e r  
p e r io d  o f  t im e  d u r i n g  p o s t - s t i m u l u s  components  than  d u r in g  
p o s t - f o o d  components .  The r e s u l t  o f  a v e r a g in g  ove r  a l o n g e r  
t im e  b a se  cou ld  have been  t o  d i m in i s h  t h e  d i f f e r e n c e  between 
p re - fo o d  and p r e - s t i m u l u s  r a t e s  d u r in g  p o s t - s t i m u l u s  
components .
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S e v e r a l  co m p a r iso n s  caii be  made between t h e  p r e s e n t  
d a t a  and th o s e  o b t a i n e d  i n  e a r l i e r  work. P o s t - f o o d  b e h a v io r  
was com parab le  both t o  t h a t  o b s e r v e d  by King and S c h a e f f e r  
(1973), and t o  t h a t  d e s c r i b e d  under  Pre l i m i n a r y Be s e a r c h . 
P o s t - s t i m u l u s  d r i n k i n g  among the e x p e r i m e n t a l  s u b j e c t s  
d u r in g  Phase 1 o c c u r r e d  a t  l e v e l s  which exceeded th o s e  
t y p i c a l l y  observed  d u r in g  p r e l i m i n a r y  r e s e a r c h  ( F ig u re  4 ) .  
P o s t - s t i m u l u s  d r i n k i n g  by s u b j e c t s  i n  th e
r e s p o n s e - i n d e p e n d e n t  e x p e r i m e n t a l  c o n d i t i o n  was m a i n t a i n e d  
a t  l e v e l s  which compared f a v o r a b l y  t o  t h e s e  c f  a n im a ls  i n  
t h e  r e s p e n s e - d e p e n d e n t  c c n d i t i o n .  By c o n t r a s t .
C o r f i e l d - S u m n e r ,  e t  a l .  (1977) r e p o r t e d  t h a t  very  l i t t l e  
d r i n k in g  o c c u r r e d  among an im als  exposed  t o  a 
r e s p o n s e - i n d e p e n d e n t  c o n d i t i o n .  Again ,  t h e  enhanced l e v e l s  
o f  p o s t - s t i m u l u s  d r i n k i n g  i n  t h e  p r e s e n t  e x p e r im e n t  c o u ld  
have been  a con seg u e n ce  o f  t h e  p r e d i c t a b i l i t y  c f  component 
outcom es .
I t  i s  a p p a r e n t  t h a t  e v id e n c e  f o r  t h e  proposed  
c l a s s i f i c a t i c r .  of  s h c r t - b o u t  [F2, S i ,  S2) d r i n k i n g  as 
t e r m i n a l  i n  n a tu r e  i s  weak a t  b e s t .  P r e - f o o d / p r e - s t i m u l u s  
d i f f e r e n c e s  in  d r i n k i n g  were s m a l l ,  w h i le
p r e - f o o d / p r e - s t i m u l u s  d i f f e r e n c e s  i n  ( t e r m in a l )
l e v e r - p r e s s i n g  were s u b s t a n t i a l .  P r e - f o o d / p r e - s t i m u l u s  
d i f f e r e n c e s  i t  l e v e r - p r e s s i n g  were r e c o v e r e d ,  a t  l e a s t  t o  
some e x t e n t ,  d u r in g  Phase  3; d i f f e r e n c e s  i n  d r i n k i n g  
g e n e r a l l y  were n o t .  I f  s h o r t - b o u t  d r i n k i n g  i s ,  i n  f a c t ,  a 
t e r m i n a l  a c t i v i t y ,  i t s  c c n t r c l  by the  a n t i c i p a t i o n  o f  food
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p r e s e n t a t i o n s  i s  c l e a r l y  much weaker than  i s  t h e  c o n t r o l  
e x e r c i s e d  o v e r  l e v e r - p r e s s i n g  by food a n t i c i p a t i o n .
The d a t a  dc n o t  f u l l y  s u p p o r t  the  p roposed  lumping o f  
th e  s h o r t - h o u t  c a t e g o r i e s  of d r i n k i n g  [F2 ,  S I ,  and S2) i n t o  
a s i n g l e  b e h a v i o r a l  c l a s s .  The t r a n s i t i o n  from Ph ase  1 to  
Phase  2 produced r e l i a b l e  d e c re m e n ts  i n  S2 and S1 bout  
d u r a t i o n s ,  b u t  n o t  i n  F2 b o u t  d u r a t i o n s .  S2 bo u ts  were
g e n e r a l l y  l o n g e r  t h a n  were F2 o r  S i  b o u t s .  The d i f f e r e n c e s
among t h o s e  c a t e g o r i e s  were, how ever ,  s l i g h t  when c o n t r a s t e d
with t h e  d i f f e r e n c e  between them and FI bout  d u r a t i o n s .
F u r t h e r  work i s  c l e a r l y  r e g u i r e d  b e f o r e  the  c a t e g o r i z a t i o n  
of  d r i n k i n g  in to  q u a l i t a t i v e l y  d i f f e r e n t  c l a s s e s  can be 
r e g a rd e d  a s  v a l i d .
V II .  EXPERIMENT 3 :
DRINKING FOLLOWING PAIRED AND NONPAIRED STIMULI
S e v e r a l  i n v e s t i g a t i o n s  o f  d r i n k i n g  in d uced  by
s e c o n d - o r d e r  food s c h e d u l e s  have been conduc ted  w i t h o u t
r e f e r e n c e  t c  t h e  i n t e r i m - t e r m i n a l  framework p ro p o se d  by 
Staddon and Simmelhag (1971).. In p a r t i c u l a r ,  R o s e n b l i t h  
(1970), whc employed a FR 3 (FI 60:Sp) s c h e d u l e ,  r e g a r d e d  
p o s t - s t i m u l u s  d r i n k i n g  as an outcome c f  Pav lov ian
c o n d i t i o n i n g .
The P a v l c v i a n  paradigm ( P a v lo v ,  19 27) r e l i e s  upon t h e  
r e l i a b l e  e l i c i t a t i o n  o f  a p a r t i c u l a r  r e s p o n s e  p a t t e r n  (DR, 
u n c o n d i t i o n e d  r e s p o n s e )  by p r e s e n t a t i o n s  o f  a p a r t i c u l a r  
s t i m u l u s  (US, u n c o n d i t i o n e d  s t im u lu s )  . For  exam ple ,  
s a l i v a t i o n  (OF) can be e l i c i t e d  i n  dogs by t h e  p l a c i n g  of  
food powder (US) i n t o  t h e  mcuth. P a v lo v ia n  c o n d i t i o n i n g  
o c cu rs  when p r e s e n t a t i o n s  of some new s t i m u l u s  (CS, 
c o n d i t i o n e d  s t i m u l u s )  a r e  added t o  t h e  s i t u a t i o n  i n  such a 
way as t o  r e l i a b l y  p r e d i c t  o c c u r r e n c e s  o f  th e  US. Under 
t h e s e  c o n d i t i o n s ,  t h e  CS may g r a d u a l ly  come t c  e l i c i t  a 
r e s p o n s e  p a t t e r n  (CR, c o n d i t i o n e d  re s p o n se )  s i m i l a r  t o  t h a t  
c o n t r o l l e d  by t h e  US. Thus ,  i f  th e  p l a c in g  of food powder 
i n t o  a dog ' s  mouth (US) i s  r e l i a b l y  p re c e d e d  by t h e  sound of  
a metronome (CS) , o r i g i n a l l y  i r r e l e v a n t  t o  th e  c o n t r o l  o f  
s a l i v a t i o n ,  then  a f t e r  a number of metronome-food (CS-US)
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p a i r i n g s ,  th e  metronome may i t s e l f  become c a p a b le  of 
e l i c i t i n g  s a l i v a t i o n  (CR) .
&n a n a lo g y  can be made between v a r i o u s  e le m e n t s  o f  th e  
P a v lo v ia n  c o n d i t i o n i n g  s i t u a t i o n  and e l e m e n t s  o f  t h e  
s i t u a t i o n  in  which d r i n k i n g  i s  in duced  by a r e i n f o r c e m e n t  
s c h e d u l e .  Once d r i n k i n g  h a s  been  a c g u i r e d ,  i t  i s  common t o  
observe  long  b o u t s  o f  d r i n k i n g  f o l l o w i n g  each food 
p r e s e n t a t i o n .  Thus fe e d  p r e s e n t a t i o n s  a r e  a n a lo g o u s  t o  OS's 
which c o n t r o l  (FI) d r i n k i n g  as  a OR.
R o s e n b l i t h  (1970) su g g e s t e d  t h a t  t h e  c l i c k - l i g h t
c o m b in a t io r  which accompanied food p r e s e n t a t i o n s  i n  h e r  
e x p e r im e n t  might be r e g a r d e d  as a P a v l o v ia n  CS. I f  th e  
analogy w i th  P a v l o v ia n  c o n d i t i o n i n g  were v a l i d ,  one th en  
ought  t o  e x p e c t  t h a t  d r i n k i n g  would come u nd e r  t h e  c o n t r o l  
o f  t h e  c l i c k - l i g h t  c o m b in a t io n .  E x a c t l y  t h a t  was o b se rv e d  
by R o s e n b l i t h .
That  t h e  a c g u i s i t i o n  of p c s t - s t i m u l u s  d r i n k i n g  l a g g e d  
behind t h a t  of p o s t - f o o d  d r i n k i n g ,  and r e a c h e d  a low er  
a sy m p to t i c  l e v e l ,  s u p p o r t s  R c s e n b l i t h ' s  c o n t e n t i o n .  I f  
p o s t - s t i m u l u s  d r i n k i n g  o c c u r r e d  as a CR, i t  cou ld  n o t
d ev e lo p  u n t i l  a f t e r  p o s t - f o o d  d r i n k i n g  had t e e n  a c q u i r e d  and 
o c c u r r e d  r e l i a b l y  e rc u g h  to  f u n c t i o n  a s  a UR. F u r t h e r ,  as 
r e p o r t e d  by R o s e n b l i t h  (1970) and c o n f i rm ed  by A l le n  and 
P o r t e r  (1977),  an  i n c r e a s e  i n  th e  s i z e  o f  th e  food  
r e i n f o r c e r  was accompanied  by an e l e v a t i o n  i n  the  l e v e l s  o f  
p o s t - s t i m u l u s  d r i n k i n g .  A s i m i l a r  c o r r e l a t i o n  between OS 
and CR magni tudes  i s  o f t e n  obse rved  d u r in g  Pav lov ian
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c o n d i t i o n i n g  p r o c e d u r e s  (MacKintosh, 1874).
a l o g i c a l  e x t e n s i o n  of E c s e n b l i t h ' s  work and h e r  
i n t e r p r e t a t i o n  o f  p o s t - s t i m u l u s  d r i n k i n g  would he to  compare 
d r i n k in g  a f t e r  p r e s e n t a t i o n s  cf  f c o d - p a i r e d  s t i m u l i  with  
d r i n k in g  a f t e r  p r e s e n t a t i o n s  o f  s t i m u l i  which a r e  nev e r  
p a i r e d  w i th  fo o d .  Tc t h e  e x t e n t  t h a t  Pav lo v ian  
c o n d i t i o n i n g ,  a s  d e s c r i b e d  by R o s e n b l i t h  (1970) ,  c o n t r i b u t e s  
t o  t h e  a c q u i s i t i o n  c f  p o s t - s t i m u l u  s d r i n k i n g ,  p o s t - s t i m u l u s  
d r i n k i n g  sh o u ld  be  m a in ta in e d  a t  a h i g h e r  l e v e l  f o l l o w i n g  
f o o d - p a i r e d  (Sp) th a n  f o l l o w i n g  f o o d - n o n p a i r e d  (Sn) s t i m u l i  
d u r in g  e x p o su re  to  s e c o n d - o r d e r  s c h e d u l e s .
a l i e n  and P o r t e r  (1977) u se d  a t e t w e e n - s u b i e c t s  d e s ig n  
t o  compare p o s t -S p  and p o s t - S n  d r i n k i n g .  No d i f f e r e n c e  was 
found, b u t  n e i t h e r  was p o s t - s t i m u l u s  d r i n k i n g  r e l i a b l y  
o b t a i n e d ,  e x c e p t  from a m i n o r i t y  o f  s u b j e c t s .  C la r k  
(u n p u b l i sh ed  o b s e r v a t i o n s ,  1979) t r a n s f e r r e d  2 s u b j e c t s  t o  a 
V5 2 (FI  80: £P) s e c c r d - o r d e r  s c h ed u le  a f t e r  175 s e s s i o n s  o f  
t r a i n i n g  with a VE 2 ( I I  80 :SN) s c h e d u l e .  N e i t h e r  s u b j e c t  
drank r e l i a t l y  d u r i n g  p o s t - s t i m u l u s  components  in  e i t h e r  
c o n d i t i o n .  l e v e r - p r e s s  l a t e n c i e s  were ,  however,  markedly  
l o n g e r  i n  t h e  Sp th an  i n  th e  Sn c o n d i t i o n ,  d e m o n s t r a t i n g  
t h a t  th e  s t i m u l u s  chan g e  was r e l e v a n t  i n  some way t o  the  
animals* b e h a v io r .
C la r k  (u n p u b l i s h e d  o b s e r v a t i o n s ,  1980) t r a n s f e r r e d  3 
r a t s  from a Sn s e c o n d - o r d e r  sc h e d u le  i n  which l i c k i n g  was 
r e q u i r e d  (Exper im ent  1b, S u b j e c t s  703,  7 0 4 ,  707) to  a Sp
s e c o n d - o r d e r  s c h e d u l e  i n  which l i c k i n g  was n e t  r e q u i r e d .
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The amount o f  p o s t - s t i m u l u s  d r i n k i n g  d e c l i n e d  s t e a d i l y  
d u r in g  t h e  27 s e s s i o n s  o f  e x p o su re  t o  t h e  l a t t e r  s c h e d u l e ,  
d e m o n s t r a t i n g  an i n a b i l i t y  c f  th e  p a i r e d  s t i m u l u s  t o  
m a in ta in  d r i n k in g  p r e v i o u s l y  m a i n t a i n e d ,  a t  l e a s t  i n  p a r t ,  
as  an o p e r a n t  r e s p o n s e ,  &s w i th  e a r l i e r  work (C la r k ,  1979), 
l e v e r - p r e s s  l a t e n c i e s  were u n i fo rm ly  l o n g e r  d u r i n g  e x p o s u re  
t o  t h e  Sp s c h e d u le  th a n  d u r in g  e x p o su re  t o  the  Sn s c h e d u l e  
(mean o f  44 sec  v s .  mean o f  9 s e c ) .
I n  summary, t h e r e  have  been nc s u c c e s s f u l  
d e m o n s t r a t i o n s  of  th e  p o s t - S p / p o s t - S n  d i f f e r e n c e s  i n  
d r i n k in g  t h a t  would be e x p e c te d  on t h e  b a s i s  o f  a P a v lo v ia n  
model. R o s e n b l i t h  (1 970) o b t a i n e d  r e l i a b l e  p o s t - S p  
d r i n k i n g ,  b u t  did  n o t  make a com par ison  w i th  p o s t - S n  
d r i n k in g .  C th e r  e x p e r i m e n t s ,  which have a t t e m p te d  t o  make 
t h e  n e c e s s a r y  com p ar iso n ,  have been  h a n d ic ap p e d  by a low 
i n c i d e n c e  of p o s t - s t i m u l u s  d r i n k i n g  among e x p e r i m e n t a l  
s u b j e c t s .  C l a r k  (1 9 8 0 ) ,  however ,  found  a d i f f e r e n c e  between 
p o s t -S p  and p o s t -S n  l e v e l s  o f  d r i n k i n g ,  b u t  t h a t  o b s e r v a t i o n  
was confounded w i th  a change  in  o t h e r  c o n d i t i o n s  o f  th e  
ex p e r im e n t  ( l i c k  c o n t i n g e n c y ) .
E xper im en t  3 was c o n d u c ted  i n  an a t t e m p t  t c  improve 
upon p r e v i o u s  c o m p a r iso n s  of d r i n k i n g  f o l l o w in g  
p r e s e n t a t i o n s  of f o o d - p a i r e d  and f o o d - n o n p a i r e d  s t i m u l i  
d u r in g  e x p o su re  t o  s e c o n d - o r d e r  s c h e d u l e s .  The r e s u l t s  a r e  
r e p o r te d  h e r e  b e c a u se  th e y  c l a r i f y  some o f  t h e  r e s u l t s  of 
Experiment  2—  pre-  f o c d / p r e - s t i m u l u s  d i f f e r e n c e s  i n  l i c k  and 
l e v e r - p r e s s  d i s t r i b u t i o n s ,  and i n  l i c k  l a t e n c i e s .  The
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r e s u l t s  o f f e r  an a l t e r n a t i v e  e x p l a n a t i o n ,  a l s c ,  f o r  t h e  
o b s e r v a t i o n  t h a t  p r e - f o o d  SI  bou ts  s e r e  I c n c e r  th an  
p r e - s t i m u l u s  S 1 b o u t s .
Experim en t  3 a
P r e v i o u s  c o m p a r iso n s  o f  d r i n k i n q  a f t e r  f o o d - p a i r e d  (Sp) 
and f o o d - n o n p a i r e d  (Sn) s t i m u l i  have s u f f e r e d  e i t l e r  from a 
q e n e r a l  f a i l u r e  t o  o b t a i n  p o s t - s t i m u l u s  d r i n k i n q  (Alien  and 
E o r t e r ,  1977 ; C l a r k ,  1979, u n p u b l i s h e d  o b s e r v a t i o n s ) ,  or  
from t h e  f a i l u r e  of  p a i r e d  s t i m u l i  t o  m a i n t a i n  d r i n k i n g  
p r e v i o u s l y  m a i n t a i n e d  by a c o n t in g e n c y  (C lark ,  1980 , 
u n p u b l i s h e d  o b s e r v a t i o n s ) . I n  the  p r e s e n t  e x p e r i m e n t ,  a 
c o n t i n g e n c y  was in e f f e c t  t h r o u g h o u t ,  t h e r e b y  i n s u r i n g  t h a t  
a t  l e a s t  a sm a l l  amount o f  d r i n k i n q  would o c c u r  i n  a l l  
components .  The c o n fc u n d in g  cf  s t i m u l u s  t y p e s  with changes  
i n  the  r e q u i r e m e n t s  o f  t h e  s c h e d u l e  from which C l a r k ’ s 
(1980, u n p u b l i s h e d )  wcrk s u f f e r e d  was a l s o  t h e r e b y  a v o id e d .
Method
S u b j e c t s . Two a l b i n o  r a t s .  S u b j e c t s  704 and 707, had 
p r e v i o u s l y  p a r t i c i p a t e d  in  Exper im ent  1b and in  p r e l i m i n a r y  
work d e s c r i b e d  above (C la r k ,  1980, u n p u b l i s h e d  
o b s e r v a t i o n s )  . The p r e s e n t  exp er im e n t  began d u r i r q  s e s s i o n  
141 of  e x p e r i e n c e  w i th  s e c c n d - c r d e r  s c h e d u l e s  f o r  S u b je c t  
704, and d u r in g  s e s s i o n  153 f o r  S u b j e c t  707. As in  e a r l i e r  
work, b o th  were m a i n t a i n e d  a t  80?? o f  t h e i r  f r e e - f e e d i n g  
w e ig h ts .
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P r o c e d u r e . B o th  s u b j e c t s  were exposed  to  th e  f o l l o w in g  
sequence  c f  t r e a t m e n t s  f o l l o w i n g  t h e  c o n c l u s i o n  of 
Experiment  I t :  VR 2 (FI 70: £n) , no c o n t i n g e n c y —  23
s e s s i o n s ;  VI 2 (FI  7 0 : S p ) ,  no c o n t in g e n c y — 30 s e s s i o n s ;
VR 2 (FI 7 0 : S r ) r no c o n t i n g e n c y — 10 s e s s i o n s .
R f t e r  th e  t r a i n i n g  d e s c r i b e d  a b o v e ,  a c o n t i n g e n c y  was 
put  i n t o  e f f e c t  such  t h a t  a bout  o f  l i c k i n g  (see  G e n e r a l  
Methods) was r e g u i r e d  d u r in g  each component. The te m p o ra l  
l o c a t i o n  o f  the  b o u t  was u n r e s t r i c t e d ,  i n  c o n t r a s t  t o  t h e  
c o n t in g e n c y  o f  Experiment  1b. Both a n im a ls  r e c e i v e d  10
s e s s i o n s  c f  t r a i n i n g  with t h e  c o n t i n g e n c y  r VR 2 (FI  70: Sn) 1.
T h e r e a f t e r ,  s i n g l e  s e s s i o n s  in  which f o o d - p a i r e d  s t i m u l i  
were p r e s e n t e d  TSp s e s s i o n s — VR 2 (FI  70: Sp) ] a l t e r n a t e d  
w i th  b l o c k s  cf  f i v e  s e s s i o n s  i n  which n o n p a i r e d  s t i m u l i  were 
p r e s e n t e d  T Sn s e s s i o n s — VR 2 (FI 7 0 : S n ) ] .  The c o n t in g e n c y  
was in  e f f e c t  d u r in g  a l l  s e s s i o n s .
Two t y p e s  o f  p a i r e d  s t i m u l i  were used .  I t  w i l l  be
r e c a l l e d  t h a t  f o o d  p r e s e n t a t i o n s  were accompanied by 
i l l u m i n a t i o n  c f  a l i g h t  and were f o l lo w e d  by a 2 - s e c
a u d i t o r y  s t i m u l u s ,  a r e p e t i t i v e  c l i c k  in  t h i s  c a s e .  During 
Sp s e s s i o n s  1 , 4 ,  and 5 (Sp-L) , on ly  th e  l i g h t  was p r e s e n t e d  
( 2 - s e c  d u ra t io n )  wher food was o m i t t e d .  During Sp s e s s i o n s  
2 , 3 ,  and 6 (Sp-LC) , t h e  s t i m u l u s  c o n s i s t e d  c f  b o th  th e  
l i g h t  and t h e  c l i c k :  t h e  l i g h t  a lo n e  was on d u r i n g  th e  f i r s t  
2 sec  o f  s t i m u l u s  p r e s e n t a t i o n s ;  b o th  l i q h t  and c l i c k  were 
p r e s e n t e d  d u r in g  t h e  f i n a l  2 sec  of the  4 - se c  s t i m u l u s  
p r e s e n t a t i o n s  ( s im u l t a n e o u s  o f f s e t  o f  bo th  l i g h t  and c l i c k ) .
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The s t i m u l u s  p r e s e n t e d  d u r in g  Sn s e s s i o n s  was a 2 - s e c  t o n e .  
R e s u l t s
The p r i n c i p a l  r e s u l t s  o f  t h e  e x p e r im e n t  a r e  shown in  
Table  10.
F i r s t ,  l e v e r - p r e s s  l a t e n c i e s  were l o n q e r  d u r in g  Sp 
s e s s i o n s  th an  d u r in g  Sn s e s s i o n s  fo r  bo th  r a t s ,  and Sp-L and 
Sp-LC l a t e n c i e s  were s i m i l a r .  Second, i n d i c e s  of c u r v a t u r e  
( IC's)  were more p o s i t i v e  d u r in g  p o s t - S p  t h a n  d u r in g  p o s t - S n  
components . The d i f f e r e n c e  i n  d i s t r i b u t i o n s  s u g g e s t s  a 
g r e a t e r  s i m i l a r i t y  o f  p o s t - S p  t h a n  c f  p o s t -S n  l e v e r - p r e s s i n g  
to  p o s t - f o o d  b e h a v i o r .  T h i r d ,  t h e  l e v e l  of  p o s t - s t i m u l u s  
d r in k in g  { l i c k s  pe r  component) d id  n e t  d i f f e r  be tween Sp and 
Sn s e s s i o n s .  F o u r t h ,  t h e  IC which r e p r e s e n t e d  the  
d i s t r i b u t i o n  o f  p o s t - s t i m u l u s  l i c k i n g  was mere p o s i t i v e  
d u r in g  p o s t - S p  t h a n  d u r in g  p o s t -S n  s e s s i o n s  f o r  S u b j e c t  704. 
F i n a l l y ,  l i c k  l a t e n c i e s  were somewhat l o n g e r  d u r in g  Sp 
s e s s i o n s  t h a n  d u r in g  Sn s e s s i o n s  f o r  bo th  s u b i e c t s ,  and 
Sp-LC l a t e n c i e s  were l o n g e r  t h a n  Sp-L l a t e n c i e s .
Disc u ss io n
P o s t - s t i m u l u s  d r i n k i n g  l e v e l s  [Table  10) may be 
compared t c  th o s e  observed  d u r in g  E x p er im en t  1b [49 + 10, 
96 + 19 f o r  S u b j e c t s  704 and 707 r e s p e c t i v e l y ,  a v e rag e d  ove r  
t h e  f i n a l  5 s e s s i o n s  cf  t r a i n i n g  w i th  th e  c o n t in g e n c y  in  
Experiment  It) . The d i f f e r e n c e  i n  d r i n k i n g  l e v e l s  may be a
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D i f f e r e n c e s  between p o s t -S p  and p o s t - S n  b e h a v io r  in  
Experiment  3a a r e  summarized.  Table v a lu e s  f o r  l a t e n c i e s  
and d r i n k i n g  l e v e l s  r e p r e s e n t  means and s t a n d a r d  d e v i a t i o n s .  
Only means a r e  shown f o r  i n d i c e s  of c u r v a t u r e .  The Sp 
columns r e p r e s e n t  mean d a t a  fo r  a l l  Sp s e s s i c n s ,  Sp-L 
columns f c r  Sp-L s e s s i o n s  c n ly ,  Sp-LC cloumns f o r  Sp-LC 
s e s s i o n s  o r l y .  Sn v a l u e s  r e p r e s e n t  mean pe rfo rm ance  f o r  
th o se  Sn s e s s i o n s  which d i r e c t l y  p re c e d e d  a Sp s e s s i o n .
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consequence  c f  t h e  d i f f e r e n c e  i n  the  c o n t i n g e n c i e s  on 
l i c k i n g .  I t  w i l l  be r e c a l l e d  t t a t .  in  E xper im ent  1b, th e
c o n t in g en c y  r e g u i r e d  t h a t  a b e n t  of  l i c k i n g  o c c u r  a t  l e a s t  
70 sec  a f t e r  t h e  s t a r t  o f  a component.  I n  t b e  p r e s e n t
e x p e r im e n t ,  t h e r e  was no r e s t r i c t i o n  a s  to  th e  t e m p o ra l  
l o c u s  o f  the  r e g u i r e d  l i c k  b o u t .  Thus a l i c k  bout e a r l y  
i n  a component was a s  e f f e c t i v e  a s  a l a t e  l i c k  bo u t  i n  
s e t t i n g  up t h e  co n seg u e n ce  f o r  a l e v e r - p r e s s  i n  t b e  p r e s e n t  
e x p e r im e n t .  Ore m igh t  e x p e c t  t h a t  the t ime which e l a p s e d  
between a l e v e r - p r e s s ’s p r o d u c in g  a s c h e d u l e d  c o nseq u en ce ,  
and t h e  l i c k  bcu t  which s e t  up t h a t  c o n se g u e n c e ,  would, on 
av e rag e  have been s h o r t e r  in  E x p er im en t  1b than  i n  t h e
p r e s e n t  e x p e r im e n t .  Put  a n o th e r  way, t h e  c o n t i g u i t y  between
l i c k i n g  and i t s  co n sequence  may have  been g r e a t e r  in  
E xper im en t  1b than  i n  t h e  p r e s e n t  e x p e r im e n t .  That  c o u ld  be 
s u f f i c i e n t  t c  e x p l a i n  t h e  d i f f e r e n c e  i n  d r i n k i n g  l e v e l s  
(H acK in tosh ,  1974).
The d a ta  do n o t  c c n v i n c i n g l y  d e m o n s t r a te  a r o l e  f o r  
P a v lo v ia n  c o n d i t i o n i n g  in  th e  c c n t r o l  of p o s t - s t i m u l u s  
d r i n k i n g .  Drinking l e v e l s  d id  n o t  d i f f e r  between Sp and Sn 
s e s s i o n s .  The e f f e c t  of t h e  Sp s t i m u l u s  on th e  l i c k  
d i s t r i b u t i o n  o f  S u b j e c t  704 p a r a l l e l l e d  t h a t  on 
l e v e r - p r e s s i n q . I f  d r i n k i n g  were o c c u r r in g  a s  a CR, th en  
i t s  d i s t r i b u t i o n  o u g h t  t o  he o p p o s i t e  t h a t  of 
l e v e r - p r e s s i n g ,  a s  i s  seen d u r in g  p c s t - f o o d  com ponen ts .
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A s e r i o u s  problem i s  p r e s e n t e d  by t h e  long l i c k  
l a t e n c i e s ,  which were o f t e n  l o n g e r  d u r i n g  Sp s e s s i o n s  th an  
du r ing  Sn s e s s i o n s .  I f  th e  Sp s t i m u l u s  were a c t i n g  as a 
P a v lov ian  CS, t h e n  one would e x p e c t  t h e  l a t e n c y  t o  be 
s h o r t e r  d u r i r g  Sp s e s s i o n s  th an  d u r in g  Sn s e s s i o n s .
I t  may be t h a t  t h e  p o s t - s t i m u l u s  d r i n k i n g  o b se rv ed  i n  
t h e  p r e s e n t  e x p e r im e n t  o c c u r r e d ,  l i k e  l e v e r - p r e s s i n g ,  a s  an 
i n s t r u m e n t a l  r e s p o n s e — b o th  were r e g u i r e d  t o  s a t i s f y  t h e  
r e q u i r e m e n t s  o f  t h e  s c h e d u l e .  f u r t h e r ,  t h e  l i c k  and 
l e v e r - p r e s s  l a t e n c i e s  were a f f e c t e d  i n  the same way by t h e  
type  of  s t i m u l u s  p r e s e n t e d - -  b o th  were l o n g e r  d u r in g  Sp 
s e s s i o n s  t h a r  d u r in g  Sn s e s s i o n s .
a r e q u i r e m e n t  f o r  a s t i m u l u s  t o  a c t  a s  a P a v lo v ia n  CS 
i s  t h a t  t h e r e  be a h ig h  c o r r e l a t i o n  between p r e s e n t a t i o n s  of 
t h a t  s t i m u l u s  and p r e s e n t a t i o n s  of  the  OS. The manner i n  
which t h e  p r e s e n t  e x p e r im e n t  was co n d u c ted  was such a s  t o  
d e c r e a s e  t h e  c o r r e l a t i o n  be tw een  Sp s t i m u l i  and fo o d
p r e s e n t a t i o n s ,  a t  l e a s t  d u r in g  Sp s e s s i o n s .  During such 
s e s s i o n s ,  t h e  p r o b a b i l i t y  t h a t  f e e d  would be p r e s e n t e d  i n  
c o n j u n c t i o n  with t h e  Sp s t i m u l u s  was a p p ro x im a te ly  e q u a l  t o  
t h e  p r o b a b i l i t y  t h a t  i t  would n o t  be p r e s e n t e d .  A
d im in i s h e d  c o r r e l a t i o n  would be e x p e c te d  t o  weaken c o n t r o l  
over  d r i n k i n g  by t h e  Sp s t i m u l u s .
The a l t e r n a t i o n  between Sp and Sn s e s s i o n s  may have had 
t h e  e f f e c t  c f  s t r e n g t h e n i r g  th e  Sp-food c o r r e l a t i o n  d u r in g  
Sn s e s s i o n s ,  and weakening i t  d u r in q  Sp s e s s i o n s .  Thus
c o n t r o l  ove r  d r i n k i r g  by th e  Sp s t i m u l u s  c o u ld  have  been
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high  e a r l y  i n  Sp s e s s i o n s ,  but  weak l a t e  in  such s e s s i o n s .  
While t h e  d a t a - r e c c i d i n g  system was no t  s e n s i t i v e  t o  
p o s s i b l e  w i t h i n - s e s s i c n  v a r i a t i o n s  i n  the  l e v e l  o f  
p o s t - s t i m u l u s  d r i n k i n g ,  i n f o r m a l  o b s e r v a t i o n s  were i n  acco rd  
w i th  t h e  a tc v e  a rgum en t .  I t  was o f t e n  o bse rved  t h a t  t h e  
f i r s t  1 o r  2 s t i m u l u s  p r e s e n t a t i o n s  d u r i n g  Sp s e s s i o n s  were 
fo l low ed  by r e l a t i v e l y  more d r i n k i n g  than  were l a t e r  
p r e s e n t a t i o n s .
The p re c e d in g  s u g g e s t s  t h a t  n o t  only t h e  p r e s e n t  
methods, t u t  a l s o  t h e s e  employed i n  e a r l i e r  i n v e s t i g a t i o n s ,  
may have been i n a p p r o p r i a t e  f o r  t h e  i n t e n d e d  purpose .  A l l  
may have s t r c n g l y  i n f l u e n c e d  th e  c o r r e l a t i o n  between Sp 
s t i m u l i  and food p r e s e n t a t i o n s .
The above a rgum en ts  a r e  c o n t r a r y  t o  R o s e n b l i t h ' s  (1970) 
i n t e r p r e t a t i c n  of hex r e s u l t s  a s  d e m o n s t r a t i n g  an e f f e c t  o f  
P a v lov ian  c o n d i t i o n i n g .  In  h e r  e x p e r im e n t ,  food accompanied 
only o n e - t h i r d  o f  t h e  s t i m u l u s  p r e s e n t a t i o n s ,  g i v in g  r i s e  t o  
a weaker s t i m u l u s - f o o d  c o r r e l a t i o n  t h a n  t h a t  o f  t h e  p r e s e n t  
e x p e r im e n t .  The c c c u r r e n c e  of d r i n k i n g  a s  a CR s h o u l d ,  
t h e r e f o r e ,  have been l e s s  l i k e l y  in  R o s e n b l i t h ' s  t h an  i n  th e  
p r e s e n t  e x p e r im e n t .
An a l t e r n a t i v e  a c c o u n t  f o r  R o s e n b l i t h ' s  r e s u l t s  would 
a t t r i b u t e  t h e  g e n e r a l l y  h igh  l e v e l s  of p o s t - s t i m u l u s  
d r i n k in g  t c  ar. e f f e c t  c f  outcome p r e d i c t a b i l i t y  such as  was 
observed in  Experiment  2. The u se  o f  a FR s e c o n d - o r d e r  
s c h e d u le  wcu3d a l lo w  a r i m a l s  t c  p r e d i c t  component  outcomes 
by means o f  th e  r e l i a b l e  s e g u e n c e  in  which food  a rd  s t i m u l i
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were p r e s e n t e d .  The seq u en c e  o f  outcomes would presumably  
c o n s t i t u t e  a l e s s  s a l i e n t  s t i m u l u s  t h a n  d id  t h e  a u d i t o r y  
s i g n a l s  of E xper im en t  2. That c o u ld  a c c o u n t  f o r  t h e  
q e n e r a l l y  s lo w er  a c q u i s i t i o n  o f  p o s t - s t i m u l u s  d r i n k i n q  in  
B o s e n b l i t h ' s  e x p e r im e n t  t h a n  was seen i n  E x per im en t  2.
Experiment  3 1
fin e f f e c t i v e  methodology f o r  t h e  com par ison  o f  p o s t - S p  and 
p o s t - S n  d r i r k i r g  may i n v o l v e  s i n g l e  p ro b e  t r i a l s  r a t h e r  th a n  
b lo ck s  of Sp p r e s e n t a t i o n s .  Such a p ro ce d u re  would a l low 
measurement of p o s t - S p  d r i n k i n g  unconfounded  ty  a l a r g e  
decrement  i r  t h e  s t i m u l u s - f  cod c o r r e l a t i o n .  That
p o s s i b i l i t y  i s  e x p l o r e d  i n  t h i s  e x p e r im e n t .
Method
S u b j e c t s . The e x p e r im e n t  was c a r r i e d  o u t  i n  p a r a l l e l  
w i th  E xper im en t  2 ,  and u t i l i z e d  S u b j e c t s  810, 811,  and 812 
o f  t h e  c o n t r c l  group  d u r in g  Phase  1 of t h e i r  t r a i n i n g .
P r o c e d u r e . T r a i n i n g  was as d e s c r i b e d  i n  E xper im en t  2 ,  
e x c e p t  t h a t  d u r in g  s e s s i o n s  16 -  7 1 ,  a p r o b a b i l i t y  g a t e  was 
s e t  to  p r e v e n t  t h e  d e l i v e r y  o f  food d u r in g  3% c f  t h e  nominal  
food p r e s e n t a t i o n s .  Food " p r e s e n t a t i o n s "  from which food  
d e l i v e r i e s  were o m i t t e d  w i l l  be r e f e r r e d  t o  a s  Sp s t i m u l u s  
p r e s e n t a t i o n s .  They v a r i e d  i n  d u r a t i o n  a s  d id  food  
p r e s e n t a t i o n s .  Each c o n s i s t e d  o f  i l l u m i n a t i o n  c f  t h e  white  
l i g h t  on t h e  s i d e  w a l l ,  and ended with a 2. 5-»sec i n c r e a s e  in  
the  i n t e n s i t y  of t h e  background w h i t e  n o i s e .  S t i m u l i  
p r e s e n t e d  when fo o d  p r e s e n t a t i o n s  were n o t  s c h e d u le d  [Sn
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s t i m u l i )  c o n s i s t e d  o n ly  o f  t h e  2 . 5 - s e c  i n c r e a s e  in  n o i s e  
i n t e r s  i t y .
H os t  s e s s i o n s  c c i t a i n e d  no more th an  1 Sp p r e s e n t a t i o n ,  
many c o n t a i n e d  none .  S u b j e c t  810 e x p e r i e n c e d  4 s e s s i o n s  in  
which 2 Sp p r e s e n t a t i o n s  c c c u r r e d ;  S u b j e c t s  811 and 812, 2
e a c h .  O b ta in e d  p r o b a b i l i t i e s  cf r e p la c e m e n t  o f  food  
p r e s e n t a t i o n s  by Sp s t i m u l u s  p r e s e n t a t i o n s  were .0 3 ,  . 0 3 ,
and .04 f o r  S u b j e c t s  810 -  812 r e s p e c t i v e l y .  Replacement o f  
food p r e s e n t a t i o n s  by Sp p r e s e n t a t i o n s  r e s u l t e d  i n  the  
o c c u r r e n c e  c f  food p r e s e n t a t i o n  f c l l o w i n q  47??, r a t h e r  th an  
50?E, o f  s c h e d u le  components  f o r  a l l  s u b j e c t s .  The t o t a l  
numbers of Sp p r e s e n t a t i o n s  were 21, 23, and 27 f o r  S u b j e c t s  
810, 8 11, a rc  812, r e s p e c t i v e l y .
B e s u i t s
P o s t - s t i r u l u s  l e v e r - p r e s s  l a t e n c i e s  a re  p r e s e n t e d  i n  
P ig u re  4 8 .  P o s t -S p  l a t e n c i e s  were c l e a r l y  l o n g e r  th an  were 
p o s t -S n  l a t e n c i e s  f o r  2 o f  t h e  3 s u b j e c t s  (810 and 8 12). 
P o s t - s t i m u l u s  l e v e r - p r e s s  i n d i c e s  of  c u r v a t u r e  a r e  p r e s e n t e d  
in  F ig u r e  49. a c l e a r  d i f f e r e n c e  can  be seen  between 
p o s t -S p  and p o s t - S n  d i s t r i b u t i o n s  in  t h e  d a ta  f c r  S u b j e c t s  
810 and 8 12. Fc r  b c t h  of  t h o s e  s u b j e c t s ,  p o s t -S p  l a t e n c i e s  
and l e v e r - p r e s s  d i s t r i b u t i o n s  more c l o s e l y  resem bled  
p o s t - f o o d  b e h a v io r  fa p p e n d ix B : Pr e l im in a r y  Re s e a r c h ) th a n  
did  p o s t - S n  l a t e n c i e s  and d i s t r i b u t i o n s .  O th e r  a s p e c t s  of 
l e v e r - p r e s s i n g  a r e  p r e s e n t e d  i n  a ppendi x  B.
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E o s t - S t im u l u s  L ev e r - P r e s s  l a t e n c i e s
F igure  L e v e r - p r e s s  l a t e n c i e s  were computed s e p a r a t e l y
f o r  p o s t - S p  and p o s t - S n  components  f o r  S u b j e c t s  810 -  8 12. 
I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by 3 - d i q i t  numbers .  
Squares  r e p r e s e n t  p c s t - S n  b e h a v i o r ;  t r i a n g l e s ,  p o s t - S p  
b e h a v i o r .  I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  perform ance  
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I d d i c e s  o f  c u r v a t u r e :  
P o s t - S t im u lu s  l e v e r - P r e s s i n g
F i g ure 49.  Data r e p r e s e n t  i n d i c e s  of  c u r v a t u r e ,  as 
d e s c r i b e d  i n  Exper im en t  2 ,  f o r  p o s t - s t i m u l u s  l e v e r - p r e s s  
d i s t r i b u t i o n s  of S u b j e c t s  810 -  812. S u b j e c t s  a r e  
i d e n t i f i e d  by 3 - d i g i t  numbers. S q u a res  r e p r e s e n t  p o s t - S n  
b e h a v i o r ;  t r i a n g l e s ,  p o s t - S p  b e h a v i o r .  I n d i v i d u a l  d a t a  
p o i n t s  r e p r e s e n t  p e r fo rm an c e  a v e r a g e d  ove r  3 c c n s e c u t i v e  
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F i g u r e  50 i l l u s t r a t e s  th e  p e r c e n t a g e s  of  p o s t - S p  and 
p o s t -S n  components d u r in g  which d r i n k i n g  o c c u r r e d .  In 
g e n e r a l ,  d r i n k i n g  more r e l i a b l y  fo l lo w e d  Sp p r e s e n t a t i o n s  
th a n  i t  d id  Sn p r e s e n t a t i o n s  f c r  a l l  3 s u b j e c t s .  The 
g e n e r a l l y  wider  f l u c t u a t i o n  in  t h e  l i k e l i h o o d  of  p o s t - S p  
d r i n k i n g  than  in  t h e  l i k e l i h c c d  o f  p o s t - S n  d r i n k i n g  i s  a 
conseguence  c f  t h e  much s m a l l e r  number of Sp th a n  o f  Sn 
p r e s e n t a t i o n s ,  r e s u l t i n g  i n  fewer p o s s i b l e  p e rc e n ta g e  
v a lu  e s .
D r in k in g  l e v e l s  ( l i c k s  p e r  component i n  which d r i n k i n g  
o c c u r r e d ) ,  broken down by p re -  and p o s t - r e s p o n s e  a re  
p r e s e n t e d  i n  F ig u re  51 ( p o s t - s t i m u l u s  components  c r l y ) .  Two 
a s p e c t s  o f  t h e s e  d a t a  a r e  i m p o r t a n t .  F i r s t ,  d r i n k i n g  l e v e l s  
were g e n e r a l l y  h i g h e r  d u r in g  p o s t - S p  components  t h a n  d u r in g  
p os t -S n  components .  Second,  t h a t  d i f f e r e n c e  was g e n e r a l l y  
due t o  h i g h e r  S1 l e v e l s  d u r i n g  p o s t -S p  than  d u r i n g  p o s t -S n  
com ponents .  S2 l e v e l s  d i d  n o t  d i f f e r  between p c s t - S p  and 
p o s t - S n  components  f o r  2 o f  t h e  s u b j e c t s  (810 and 611)..
P o s t - s t i m u l u s  l i c k  i n d i c e s  of c u r v a t u r e  a r e  p r e s e n t e d  
i n  F ig u r e  52 .  The IC was c l e a r l y  more n e g a t i v e  d u r in g  
p o s t - S p  t h a n  d u r in g  p o s t - S n  components  f o r  S u b j e c t s  810 and 
811. a s  with l e v e r - p r e s s  d i s t r i b u t i o n s ,  t h e  d i f f e r e n c e  i n  
l i c k  d i s t r i b u t i o n s  was such t h a t  p o s t - S p  b e h a v io r  more 
c l o s e l y  resem bled  p c s t - f o o d  b e h a v i o r  than  d i d  p o s t -S n  
beha v io r .
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I n c i d e n c e  o f  P o s t - S t jmulus  D r in k in g
F igure  - 50 .  Bata  r e p r e s e n t  t h e  p e r c e n t a g e  of p o s t - s t i m u l u s  
components  d u r ing  which a t  l e a s t  one b o u t  of  l i c k i n g  (see 
Genera l  Methods) o c c u r r e d .  I n d i v i d u a l  s u b j e c t s  a r e  
i d e n t i f i e d  by 3 - d i g i t  numbers. S q u a re s  r e p r e s e n t  p o s t -S n  
b e h a v i o r ;  t r i a n g l e s ,  p o s t -S p  b e h a v i o r .  I n d i v i d u a l  d a t a  
p o i n t s  r e p r e s e n t  p e r fo rm an c e  av e rag e d  over  3 c c n s e c u t i v e  
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P o s t - S t i m u l u s  D r i n k i n g L e v e l s
P iq u re  5 1 . Data r e p r e s e n t  l i c k s  p e r  component in  which 
d r i n k in g  o c c u r r e d ,  b roken  dcwn by p r e -  and p o s t - r e s p o n s e  
l i c k i n g .  I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by 3 - d i g i t  
numbers. The c o r r e s p o n d e n c e  between symbols  and l i c k
c a t e g o r i e s  i s  a s  f e l l o w s :  s q u a r e s — Sn 1; c i r c l e s — Sn2; 
t r i a n g l e s — Sp 1; and diamonds— Sp2. I n d i v i d u a l  d a ta  p o i n t s  
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I n d i c e s  o f  C u r v a t u r e :
P o s t - S t im u lus  l i c k i n g
F i g u r e - 5 2 .  Eata  r e p r e s e n t  i n d i c e s  of c u r v a t u r e ,  as 
5 e s c r i b e d  i n  Exper im en t  2 ,  f o r  p o s t - s t i m u l u s  l i c k  
d i s t r i b u t i o n s .  I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by 
3 - d i g i t  r u n i e r s .  Squares  r e p r e s e n t  p o s t -S n  b e h a v i o r ;  
t r i a n g l e s ,  po s t -S p  b e h a v io r .  I n d i v i d u a l  d a ta  p o i n t s  
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P o s t - s t i m u l u s  b o u t  d u r a t i o n s  a r e  p r e s e n t e d  in  F ig u re
53. S1 t o u t  d u r a t i o n s  t e n d e d  t o  be l o n q e r  d u r i r g  p o s t - S p
t h a n  d u r in g  p c s t - S n  com ponents ,  s e v e r a l  t im e s  a p p ro x im a t in g  
t y p i c a l  F1 bo u t  d u r a t i o n s .
P o s t - s t i m u l u s  l i c k  l a t e n c i e s  a r e  p r e s e n t e d  i n  F ig u re
54. I n  g e n e r a l ,  p o s t - S p  l a t e n c i e s  were s h o r t e r  th a n  p o s t - S n
l a t e n c i e s .  P c s t - S p  l a t e n c i e s  se re  f r e q u e n t l y  s i m i l a r  t o  
th o s e  which fo l lo w e d  fcod p r e s e n t a t i o n s  ( 2 - 6  s e c ) ;  p o s t - S n  
l a t e n c i e s  were a lw ays  much l o n g e r  t h a n  p o s t - f o o d  l a t e n c i e s .
O th e r  a s p e c t s  c f  p o s t - s t i m u l u s  d r i n k i n g  a r e  d e s c r i b e d  
in  Appendix  J .
D i s c u s s io n
The p r e s e n t  e x p e r im e n t  d e m o n s t r a te d  c l e a r  
p o s t - S p / p o s t - S n  d i f f e r e n c e s  i n  b e h a v i o r .  Those d i f f e r e n c e s  
were such t h a t  many a s p e c t s  o f  p o s t - S p  b e h a v io r  mere c l o s e l y  
r e s em b led  t y p i c a l  p c s t - f o o d  b e h a v i o r  (P re l im i n a r y Be s e a r c h ) 
t h a n  d id  p c s t - S n  b e h a v i o r .  A p c s t - S p / p o s t - S n  d i f f e r e n c e  was 
r e f l e c t e d  i n  l i c k  and l e v e r - p r e s s  l a t e n c i e s  and 
d i s t r i b u t i o n s ,  l e v e l s  and l i k e l i h o o d s  o f  d r i n k i r g ,  and i n  Si 
bout d u r a t i c r s .  These e f f e c t s  have n o t  been p r e v i o u s l y  
d e s c r i b e d .
The g e n e r a l  s u c c e s s  o f  the  p r e s e n t  e x p e r im e n t  i s  
presumably  due t o  t h e  m a in ten an ce  o f  a h igh  c o r r e l a t i o n  
between Sp p r e s e n t a t i o n s  and feed  p r e s e n t a t i o n s —  96 -  975!
of the l i q h t / n o i s e - i n c r e a s e  p r e s e n t a t i o n s  were accompanied 
by food.  The d e m o n s t r a t i o n  o f  r e l i a b l e  p o s t - S p  d r i n k i n g  
c e r t a i n l y  dees n e t  depend upon th e  c o n c u r r e n t  o c c u r r e n c e  o f
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P o s t - S t i m u l us Bot t  D ura t i ons
F ig u re  53. Data r e p r e s e n t  mean number o f  l i c k s  p e r  
p o s t - s t i m u l u s  b o u t ,  broken down a c c o r d i n g  t o  w h e th e r  l i c k i n g  
o c c u r r e d  b e f o r e  { p re - re sp o n s e )  o r  a f t e r  [ p o s t - r e s p o n s e )  t h e  
o n s e t  of  l e v e r - p r e s s i n g  w i t h i n  components .  I n d i v i d u a l  
s u b j e c t s  a r e  i d e n t i f i e d  by 3 - d i g i t  numbers .  The 
c o r r e sp o n d e n c e  between symbols and l i c k  c a t e g o r i e s  i s  as 
f o l l o w s :  s g u a r e s — S n l ;  c i r c l e s — Sn2; t r i a n g l e s — Sp1; and 
diamonds— Sp2. I n d i v i d u a l  d a ta  p o i n t s  r e p r e s e n t  
pe rfo rm ance  a v e ra g e d  over  3 c o n s e c u t i v e  s e s s i o n s .
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P o s t - S t im u lu s  l i c k  I a t  e n c i e s
F ig u re  54. Eata  r e p r e s e n t  p o s t - s t i m u l u s  l i c k  l a t e n c i e s ,  
computed a s  d e s c r i b e d  under  Gene r a l  Met h o d s . I n d i v i d u a l  
s u b j e c t s  a r e  i d e n t i f i e d  by 3 - d i g i t  numbers. S g u a re s  
r e p r e s e n t  p c s t - S n  b e h a v i o r ;  t r i a n g l e s ,  p o s t - S p  b e h a v i o r .  
I n d i v i d u a l  d a ta  p o i n t s  r e p r e s e n t  pe rfo rm ance  a v e ra g e d  o v e r  3 
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r e l i a b l e  p c s t - S n  d r i n k i n g .  I n  p r e v i o u s  i n v e s t i g a t i o n s  o f  
th e  e f f e c t s  o f  f o o d - p a i r e d  s t i m u l i  d u r in g  e x p o s u re  t o  
s e c o n d - o r d e r  s c h e d u l e s ,  t h e  s t i m u l u s - f o o d  c o r r e l a t i o n  was 
a p p r e c i a b l y  weaker. I r  t h e s e  e x p e r i m e n t s ,  food accom panied ,  
on a v e r a g e ,  c r l y  509 o f  th e  s t i m u l u s  p r e s e n t a t i o n s .  a 
weaker c o n t r o l  o v e r  d r i n k i n g  as a CR by t h e  Sp CS would
t h e r e f o r e  be e x p e c te d — t h e  CS would have been  a l e s s  
r e l i a b l e  p r e d i c t o r  o f  t h e  food US t h a n  was t h e  CS i n  th e  
p r e s e n t  e x p e r im e n t .
Genera l  D i s c u s s i o n  of Ex p e r im en t  3
The p r e s e n t a t i o n  o f  f o o d - p a i r e d  s t i m u l i  d u r i n g  e x p o su re  
t o  s e c o n d - o r d e r  s c h e d u l e s  may a f f e c t  numerous a s p e c t s  of  
b e h a v i o r .  E xper im en t  3 d e m o n s t r a t e s  t h a t  such s t i m u l i  may 
a f f e c t  t h e  l a t e n c y  and d i s t r i b u t i o n  c f  o p e r a n t
l e v e r - p r e s s i n g ,  a n d ,  in  some c a s e s ,  th e  c h a r a c t e r i s t i c s  o f  
s c h e d u le - in d u c e d  d r i n k i n g  in  such  a way as t o  i n c r e a s e  t h e  
s i m i l a r i t y  between p o s t - s t i m u l u s  and p o s t - f o o d  b e h a v i o r .
The g e n e r a l l y  r e l i a b l e  o c c u r r e n c e  o f  p o s t - S p  d r i n k i n g  
d u r ing  E xper im ent  3b ,  d e s p i t e  t h e  g e n e r a l  u n r e l i a b i l i t y  of  
p o s t -S n  d r i n k i n g ,  was presum ably  a f u n c t i o n  of  t h e  
m a in ta in ed  h igh  c o r r e l a t i o n  between CS and US p r e s e n t a t i o n s ,  
t h e r e b y  p e r m i t t i n g  m a in ta in e d  c o n t r o l  by t h e  CS o ve r  a 
d r in k in g  p a t t e r n  s i m i l a r  t o  t h e  F1 p a t t e r n — s h o r t  l a t e n c y ,  
long  b o u t s  c f  l i c k i n g .
I t  would seem t h a t  t h e  n e c e s s a r y  c o n d i t i o n s  f o r  
o b t a i n i n g  d r i n k in g  which has  t h e  c h a r a c t e r i s t i c s  o f  a CR a r e
t w o f c l d .  F i r s t ,  i t  i s  n e c e s s a r y  t o  b r i n g  a b o u t  a pause  in
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l e v e r -  p r e s s i n g .  Seccnd ,  i t  i s  n e c e s s a r y  to  p r e s e n t  a 
s t i m u l u s  which i n c r e a s e s  t h e  a r i m a l ' s  i n c l i n a t i o n  to  d r i n k ,  
a s t i m u l u s  h i g h ly  c o r r e l a t e d  w i t h  food p r e s e n t a t i o n s  i s  
a p p a r e n t l y  s u f f i c i e n t  t o  f u l f i l l  b o th  c o n d i t i o n s .
I n  Phase 1 of Experiment 2 ,  i t  was observed  t h a t ,  
d u r in g  p o s t - s t i m u l u s  components ,  p r e - f o o d  b e h a v io r  o f t e n  
more c l o s e l y  r esem bled  p o s t - f c o d  b e h a v i o r  than d id  
p r e - s t i m u l u s  b e h a v i o r .  The p r e - f o o d  s i g n a l  o f  E xper im en t  2,  
l i k e  t h e  Sp s t i m u l u s  c f  E x p er im en t  3b, r e l i a b l y  p r e d i c t e d  
food p r e s e n t a t i o n s .  I t  may t h e r e f o r e  be d e s c r i b e d  as a 
Fav lov ian  CS (delay CS, MacKintosh, 1974), p r e s e n t a t i o n s  of 
which were h ig h ly  c c r r e l a t e d  with p r e s e n t a t i o n s  of a food 
DS. W ith in  t h i s  f ramework,  i t  s h o u ld  come as no s u r p r i s e  
t h a t  t h e  p r e - f c o d  and p r e - s t i m u l u s  s i g n a l s  o f  Experiment  2 
d i f f e r e d  i n  t h e i r  c o n t r o l  o v e r  b e h a v io r  d u r in q  p o s t - s t i m u l u s  
components— l e v e r - F r e s s  d i s t r i b u t i o n s  and Si bout  d u r a t i o n s  
more c l o s e l y  resem bled  p o s t - f o o d  b e h a v i o r  d u r in g  p r e - f o o d  
th an  d u r i n g  p r e - s t i m u l u s  components .  P r e - f c c d  l e v e r - p r e s s  
l a t e n c i e s ,  w h i le  o f t e n  s h o r t e r  than  p r e - s t i m u l u s  l a t e n c i e s ,  
tended to  be l o n g e r  t h a n  t h o s e  e x h i b i t e d  by th e  c o n t r o l  
an im a ls  [ a t  th e  end o f  Phase 1: 17.5 + 7 .7  vs.. 12.7 +3.1
s e c ) . I n  s e v e r a l  c a s e s  a l s o ,  p r e - f o o d  l i c k  d i s t r i b u t i o n s  
more c l o s e l y  resem bled  p o s t - f c o d  d i s t r i b u t i o n s  than  did  
p r e - s t i m u l u s  d i s t r i b u t i o n s .  I h e r e  were no c a s e s  i n  which 
p r e - s t i m u l u s  b e h a v io r  more c l o s e l y  r e sem b led  p o s t - f o o d  
b e h a v io r  th an  p r e - f o o d  b e h a v i o r .
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i l l  o f  th e  ahcve p r e - f  c o d / p r e - s t i m u l u s  d i f f e r e n c e s  
o bse rv ed  d u r in g  E x p e r im e n t  2 p a r a l l e l l e d  p o s t - S p / p o s t - S n  
d i f f e r e n c e s  o b se rv e d  d u r in g  Experiment  3b. a d d i t i o n a l l y ,  
a l l  o f  t h e  above d i f f e r e n c e s  d i s a p p e a r e d ,  a s  would be 
e x p e c t e d ,  d u r in g  Phase 2 o f  Experiment  2 when th e  
s i g n a l - f o o d  c o r r e l a t i o n  was removed..
C o n s id e re d  t o g e t h e r ,  t h e  d a ta  o f  E x p e r im e n ts  2 and 3 
s u g g e s t  t h a t  an u n a n t i c i p a t e d  f a c t o r  d i f f e r e n t i a l l y  a f f e c t e d  
p o s t - s t i m u l u s  b e h a v io r  d u r in g  th e  p re - fo o d  and p r e - s t i m u l u s  
components  of  Phase 1 i n  Experiment  2 .  That  f a c t o r  was th e  
C S - l ik e  e f f e c t  on b e h a v i o r  of t h e  p re - fo o d  s i g n a l .  Thus, 
p r e - f o o d  behav io r  was c o n t r o l l e d ,  n o t  o n ly  by t h e  
a n t i c i p a t i o n  o f  food  as had been p la n n e d ,  bu t  a l s c  by the  
p r e s e n t a t i o n  c f  a s t i m u l u s  which c o n t r o l l e d  p o s t - f o o d l i k e  
b e h a v i o r .  The l a t t e r  f a c t o r  presum ably  d id  n e t  o p e r a t e  
d u r in g  p r e - s t i m u l u s  components .
V I I I .  GENER&I DISCUSSION
I t  was p ro p o se d  above (Res e a rc h  S t r a tegy  a nd 
Hypotheses)  t h a t  d r i n k i n g  d u r in g  e x po su re  t o  s e c o n d - o r d e r  
s c h e d u l e s  c o u ld  be c l a s s i f i e d  i n t o  4 c a t e g o r i e s ,  11 ,  E2, S i ,  
and S2,  which d i f f e r e d  w i th  r e s p e c t  bo th  t o  t h e  t y p e s  of 
component in  which th e y  o c c u r re d  ( p o s t - f o o d  o r  
p o s t - s t i m u l u s )  , and t o  whether  th e y  o c c u r r e d  b e f o r e  o r  a f t e r  
t h e  o n s e t  o f  l e v e r - p r e s s i n g  w i t h in  com ponen ts .  P r e l i m i n a r y  
r e s e a r c h  d e m o n s t r a t e d  t h a t  FI d r i n k i n g  d i f f e r e d  from t h e  
o t h e r  c a t e g o r i e s  w i th  r e s p e c t  t o  bout  d u r a t i o n — FI b o u t s  
were much I c r g e r .  F u r t h e r ,  th e  short ,  b o u t s  of  l i c k i n g  
c h a r a c t e r i s t i c  o f  t h e  o t h e r  c a t e g o r i e s  t y p i c a l l y  a l t e r n a t e d  
w ith  b o u t s  o f  l e v e r - p r e s s i n g .
E x per im en t  1 d e m o n s t r a t e d  t h a t  t h e  i n t r o d u c t i o n  o f  a 
c o n t i n g e n c y ,  a c c o r d i n g  t o  which l i c k i n g  was r e q u i r e d ,  l e d  t o  
an i n c r e a s e  i n  t h e  r a t e  o f  e m is s io n  o f  s h o r t  l i c k  b o u t s ,  
but  not  i n  t h e  r a t e  o f  e m i s s io n  of F 1 b o u t s .  F u r t h e r ,  bout 
d u r a t i o n s  were n o t  a f f e c t e d  by t h e  c o n t i n g e n c y ,  su g g e s t i n g  
t h a t  t h e  s h c r t  b o u t  might  a c t  as a b e h a v i o r a l  u n i t .  S ince  
t h e  s h o r t - b c u t  c a t e g o r i e s  of l i c k i n g  were a f f e c t e d  by a 
c o n t in g e n c y  known t o  a f f e c t  t e r m i n a l  b e h a v io r  (Staddon and 
Simmelhag, 1971) ,  i t  was rea so n e d  t h a t  t h e y  m ight  th em se lv e s  
be c l a s s i f i a t l e  as t e r m i n a l  i n  n a t u r e .
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E xper im en t  2 d e m o n s t r a t e d  t h a t  such i s  n o t  the  c a s e .  
The m a n i p u l a t i o n s  c f  E x p e r im e n t  2 l e d  t o  a c l e a r  
d i s c r i m i n a t i o n  between p r e - f o o d  and p r e - s t i m u l u s  s i g n a l s  
w i th  r e s p e c t  to  t e r m i n a l  l e v e r ~ F r e s s i n g , b u t  n o t  w i th  
r e s p e c t  to  d r i n k in q  l e v e l s .  While  more r e f i n e d  a n a l y s e s  
d e t e c t e d  seme e f f e c t s  on d r i n k i n g ,  th o s e  were b o th  s m a l l e r  
and l e s s  r e l i a b l e  t h a n  were t h e  e f f e c t s  on l e v e r - p r e s s s i n g .  
The p ro p o se d  c a t e g o r i z a t i o n  cf  s h o r t - b o u t  d r i n k i n g  as 
t e r m i n a l  i s ,  t h e r e f o r e ,  not  w e l l  s u p p o r t e d .  Some o f  t h e  
e f f e c t s  which were o b s e r v e d  in  t h a t  e x p e r im e n t  may have been 
due t o  C S - c c r t r o l l e d  e f f e c t s  c r  p r e - f o o d  b e h a v i o r .
I t  may be more u s e f u l  a t  t h i s  p o i n t  t o  c o n s i d e r  t h e  
p r e s e n t  r e s u l t s  i n  te rm s  o f  what t h e y  s u g g e s t  a b o u t  
mechanisms hy which s c h e d u l e - in d u c e d  d r i n k i n g  i s  c o n t r o l l e d ,  
r a t h e r  t h a n  t o  t r y  to  s a l v a g e  t h e  h y p o th e s e s  by which th e  
r e s e a r c h  was d i r e c t e d .
A ccord ing  t o  one e a r l y  view (C la rk ,  196 2) , 
s c h e d u l e - i n d u c e d  d r i n k i n g  was b e s t  r e g a r d e d  as a 
s u p e r s t i t i o u s  b e h a v io r  ( S k i n n e r ,  1948)— one which was 
m a in ta in ed  becau se  i t  o f t e n  a d v e n t i t i o u s l y  p receded  food 
p r e s e n t a t i e n s  and was t h e r e b y  r e i n f o r c e d .  C lark  (1962) 
r e p o r te d  t h a t  d r i n k i n g  d e v e lo p ed  most r a p i d l y  d u r in g  
exposure  t c  s im ple  VI s c h e d u l e s  when a h igh  p r o p o r t i o n  o f  
th e  s c h e d u l e  components  were o f  s h o r t  d u r a t i o n .  As he 
e x p la in e d  m a t t e r s ,  t h e  o c c u r r e n c e  of a r e i n f o r c e d  
l e v e r - p r e s s  was more l i k e l y  t c  f e l l o w  im m e d ia te ly  upon t h e  
c o n c l u s i o n  o f  an e p i s o d e  o f  d r i n k i n g  d u r i n g  s h o r t  components
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than  d u r i n q  long components  (assuminq t h a t  t h e  d e r a t i o n  of 
t h e  d r i n k i n g  e p i s o d e  re m a in s  c o n s t a n t )  . The rumber of 
o p p o r t u n i t i e s  f o r  d r i n k i n g  t o  be sc  r e i n f o r c e d  would th e n  be 
d i r e c t l y  r e l a t e d  t o  t h e  p r o p o r t i o n  o f  b r i e f  components
c o m p r i s in g  t h e  VI s c h e d u l e .
While th e  c o n c e p t u a l i z a t i o n  o f  s c h e d u l e - in d u c e d
d r i n k in g  as a s u p e r s t i t i o u s  b e h a v i o r  h a s  n o t  been w ide ly  
a c c e p te d  {Staddon,  1977) ,  i t  i s  u s e f u l  t o  c o n s i d e r  t h e  id e a  
in  l i g h t  cf  t h e  r e s u l t s  c f  E x p e r im e n t s  1 and 2. F i r s t ,  
s i n c e  i t  h a s  t ee n  d e m o n s t r a te d  t h a t  d r i r k i n g  i s  s e n s i t i v e  t o  
an e x p l i c i t  c o n t i n g e n c y ,  t h e r e  i s  no r e a s o n  t o  suppose  t h a t  
d r in k in g  wculd n o t  be s e n s i t i v e  t o  a d v e n t i t i o u s
r e i n f o r c e m e n t .  Second ,  t h e  e f f e c t  o f  a c o n t in g e n c y  can be
t o  i n c r e a s e  t h e  l e v e l  c f  d r i n k i n g .  T h i s  c e r t a i n l y  c o u ld  
t a k e  th e  form of an i n c r e a s e  in  t h e  r a t e  o f  a c q u i s i t i o n  of  
s c h e d u l e - i n  duced d r i n k i n g .  T h i r d ,  th e  e f f e c t  of  t h e
c o n t in g e n c y  o f  Exper im ent  1 was t o  i n c r e a s e  t h e  r a t e  a t  
which s h o r t  l i c k  b o u t s  were e m i t t e d ,  p o s s i b l y  b ecau se  s h o r t  
t o u t s  were t y p i c a l l y  more c o n t i g u o u s  to  r e i n f o r c i n g  e v e n t s  
than were lo n q  b o u t s .  Whether a c o n t in g e n c y  would a lw ays  
a c t  t o  i n c r e a s e  t h e  r a t e  of e m i s s i o n  of s h o r t  b o u t s ,  o r
whether l o n q - b o u t  d r i n k i n g  co u ld  be s i m i l a r l y  a f f e c t e d  i f
c o n d i t i o n s  were r i g h t ,  h a s  y e t  to  be d e t e r m i n e d .  I t  i s
c l e a r  a t  any r a t e  t h a t  s c h e d u l e - i n d u c e d  d r i r k i n g  i s  
s e n s i t i v e  t c  i t s  r e l a t i o n s h i p  t o  r e i n f o r c i n g  e v e n t s .
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The r e s u l t s  o f  Experiment  2 ,  however ,  do n o t  a g re e  with 
t h e  p r o p o s i t i o n  t h a t  d r i n k i n q  i s  t y p i c a l l y  m a in ta in e d  by i t s  
r e l a t i o n s h i p  t c  r e i n f o r c i n g  e v e n t s .  I t  can be assumed t h a t
l e v e r - p r e s s i n g  i s  so  m a i n t a i n e d ,  and l e v e r - p r e s s i n g  was
found t o  he s e n s i t i v e  t c  th e  t v p e s  of component outcomes
which were s i g n a l l e d .  D r in k in g ,  however,  was r e l a t i v e l y
i n s e n s i t i v e  t c  component outcomes.  I f  one were to  a rgue  
t h a t  d r i n k i n g  i s  m a i n t a i n e d  ty  a d v e n t i t i o u s  r e i n f o r c e m e n t ,  
th e n  one would have t c  e x p e c t  t h a t  d r i n k i n g  would have  
responded to  th e  s i g n a l s  in  t h e  same manner a s  d id  
l e v e r - p r e s s i n g . T h a t  i t  d id  n o t  s u g g e s t s  t h a t ,  w hi le  
a d v e n t i t i o u s  r e i n f o r c e m e n t  may o p e r a t e  under  seme 
c o n d i t i o n s ,  i t  does n e t  do s c  under  the  f u l l  r an g e  o f  
c o n d i t i o n s  which may g iv e  r i s e  t o  s c h e d u l e - i n d u c e d  d r in k in g .  
I t ,  t h e r e f o r e ,  does  n e t  p ro v id e  a g e n e r a l l y  u s e f u l  accou n t  
f o r  s c h e d u l e - in d u c e d  d r i n k i n g .
a w id e ly  used a l t e r n a t i v e  a c c o u n t  f o r  the  o c c u r r e n c e  o f  
s c h e d u le - in d u c e d  d r i n k i n g  r e l i e s  on t h e  o b s e r v a t i o n  t h a t  
d r i n k in g  f r e q u e n t l y  f e l l o w s  e a t i n g  under  ad l i b , 
c o n d i t i o n s .  In  t h i s  v iew ,  d r i n k i n g  i s  r e g a rd ed  a s  ana logous  
to  an u n c o n d i t io n e d  r e s p o n s e  t o  some as y e t  u n i d e n t i f i e d  
s t i m u l u s  g e n e r a t e d  i n t e r n a l l y  d u r in q  th e  a c t  o f  e a t i n q . .
I t  must  be assumed t h a t  t h e  i n t e r n a l  s t i m u l u s  g e n e r a t e d  
by th e  consum ption  o f  a s i n g l e  h5-mg fo cd  p e l l e t  i s  
r e l a t i v e l y  weak. D r in k in g  t y p i c a l l y  does  n o t  f o l lo w  t h e  
i n g e s t i o n  o f  each  p e l l e t ,  e i t h e r  und e r  f r e e - f e e d i n g  
c o n d i t i o n s  f K i s s i l e f f ,  1969; L e t t e r ,  Roods, and V a s s e l l i ,
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1973), o r  wien food  can  be o b t a i n e d  a t  a h ig h  r a t e  by 
l e v e r - p r e s s i n g ,  as d u r in g  c o n t i n u o u s  r e i n f o r c e m e n t  (Falk, 
1967).  I n s t e a d ,  i t  i s  u s u a l l y  o bse rv ed  t h a t  d r i n k i n g  
e p is o d e s  occu r  only  a f t e r  th e  i n g e s t i o n  of a r e l a t i v e l y  
l a r g e  number o f  fo o d  p e l l e t s  i n  both  c a s e s .
I t  i s  r e a s o n a b l e  t o  assume t h a t  a v a r i e t y  o f  
c o n f l i c t i n g  r e s p o n s e  t e n d e n c i e s  a r e  p r e s e n t  a t  t h e  s t a r t  of  
t r a i n i n g  with any r e i n f o r c e m e n t  s c h e d u le — e x p l o r a t o r y  
t e n d e n c i e s ,  grooming t e n d e n c i e s ,  and t h e  t e n d e n c y  to  engage 
in  t e r m i n a l  b e h a v i o r ,  a s  w e l l  a s  th e  t e n d e n cy  to d r i n k .  I f  
one i s  w i l l i n g  to  assume t h a t  t h e  e a t i n g - p r o d u c e d  s t i m u l u s  
ev en t  which c o n t r o l s  d r i n k i n g  i s  r e l a t i v e l y  weak, t h e n  one 
can a c c o u n t  f o r  the  g r a d u a l  emergence of s c h e d u l e - in d u c e d  
d r i n k i n g .  The o c c u r r e n c e  o f  e x c e s s i v e  d r i n k i r g  would 
r e g u i r e  t h a t  c o m p e t in g ,  and pe rh a p s  s t r o n g e r ,  r e s p o n s e  
t e n d e n c i e s  be e l i m i n a t e d .  E x p lo r a to r y  t e n d e n c i e s  would 
g r a d u a l ly  weaken a s  h a b i t u a t i o n  to  e x t r a n e o u s  s t i m u l i  
o c c u r re d .  When fo o d  i s  p r e s e n t e d  p e r i o d i c a l l y ,  th e  an im a l  
cou ld  l e a r n  t h a t  feed  o c c u r s  a t  some t i m e s ,  b u t  n o t  
im m e d ia te ly  a f t e r  a p r e v i o u s  food d e l i v e r y  (S taddon,  1977). 
Thus, t h e  t en d e n cy  t c  engage  i n  t e r m i n a l  b e h a v io r  cou ld  
i n c r e a s i n g l y  be i n h i b i t e d  d u r in g  t h e  immediate  p o s t - f o o d  
p e r i o d .  a s  competing  r e s p o n s e  t e n d e n c i e s  were g r a d u a l l y  
e l i m i n a t e d ,  f o o d - c o n t r o l l e d  d r i n k i n g  co u ld  a p p e a r ,  i t s  
magnitude  be ing  i n v e r s e l y  r e l a t e d  to  the  s t r e n g t h s  o f  
competing re sp on se  t e n d e n c i e s  d u r in g  t h e  p o s t - f c o d  p e r io d .
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T hat  t h e  s o r t  c f  d r i n k i n g  t y p i c a l l y  o b se rv e d  d u r in g  
exposure  t o  s im p le  s c h e d u l e s  may depend upon a s i g n a l  
g e n e r a t e d  d u r in g  t h e  a c t  of  e a t i n g  i s  sug ges ted  by  th e  d a t a  
of Experiment  3. fl r e l a t i v e l y  low c o r r e l a t i o n  between
s t i m u l u s  and food p r e s e n t a t i o n s ,  while  i t  d id  g iv e  r i s e  t o  
p o s t - s t i m u l u s  p a u se s  i n  l e v e r - p r e s s i n g ,  did  n o t  g iv e  r i s e  t o  
c o n d i t i o n e d  d r i n k i n g ,  even though a t  a m ola r  l e v e l  d r i n k i n g  
was a h i g h l y  p r o b a b l e  b e h a v io r  d u r in g  e x p e r i m e n t a l  s e s s i o n s .  
I t  was on ly  a f t e r  food p r e s e n t a t i o n s  o r  a f t e r  p r e s e n t a t i o n s  
of  a s t i m u l u s  h i g h l y  c o r r e l a t e d  w i th  food p r e s e n t a t i o n s  t h a t  
long  l i c k  b o u t s  o c c u r r e d .
While d r i n k i n g  d u r in g  e x p o su re  t o  s e c c n d - o r d e r  
s c h e d u l e s  may be c o n t r o l l e d  und e r  some c o n d i t i o n s  by 
E av lov ian  a n d / o r  o p e r a n t  c o n t i n g e n c i e s ,  i t  i s  c l e a r  such 
d r i n k in g  i s  a l s o  s e n s i t i v e  t o  e t h e r  f a c t o r s .  One p r e v i o u s l y  
u n i d e n t i f i e d  f a c t o r  which may be o f  im p o r ta n c e  i s  th e
p r e d i c t a b i l i t y  o f  component o u tco m es .  Outcomes were 
p e r f e c t l y  p r e d i c t a b l e  f o r  th e  e x p e r i m e n t a l  s u b j e c t s  d u r in g  
Phase 1 of  Experiment  2— 8 o f  t h e  9 drank  r e l i a b l y  d u r in g  
p o s t - s t i m u l u s  components .  Outcomes were r e l a t i v e l y
u n p r e d i c t a b l e  f o r  t h e  c o n t r o l  s u b j e c t s — 1 o f  3 d rank
r e l i a b l y  d u r in g  p o s t - s t i m u l u s  components ,  and then  o n ly  
a f t e r  e x t e n s i v e  e x p e r i e n c e .  F u r t h e r ,  when outcomes were 
made u n p r e d i c a t b l e  f o r  t h e  e x p e r i m e n t a l  s u b j e c t s  i n  t h a t  
e x p e r im e n t ,  p e s t - s t i m u l u s  d r i n k i n g  was d i s r u p t e d  i n  7 of  t h e  
9 c a s e s .
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E o s e n b l i t h  (1970) o b t a i n e d  r e l i a b l e  p o s t - s t i m u l u s  
d r i n k i n g .  as  d i s c u s s e d  i n  c o n j u n c t i o n  with Experiment  3a,  
t h a t  r e s u l t  might be more r e a d i l y  i n t e r p r e t e d  as  a r e s u l t  of  
t h e  p r e d i c t a b i l i t y  c f  component outcomes th an  a s  a r e s u l t  o f  
Pav lov ian  c o n d i t i o n i n g .  Cor f i e ld - S u m n e r ,  e t  a l  (1977) 
observed  ve ry  l i t t l e  p o s t - s t i m u l u s  d r i n k i n g  among s u b j e c t s  
exposed t o  a r e s p o n s e - i n d e p e n d e n t  s e c o n d - o r d e r  s c h e d u l e  in  
which component outcomes were u n p r e d i c t a b l e .  By c o n t r a s t ,  
p o s t - s t i m u l u s  d r i n k i n g  r e l i a b l y  o c c u r re d  among a l l  3 
s u b j e c t s  exposed t o  a r e s p o n s e - i n d e p e n d e n t  s c h e d u l e  when t h e  
component outcomes were p r e d i c t a b l e  d u r in g  E xper im en t  2 .
I t  must be p o in te d  o u t ,  however ,  t h a t  outcome 
p r e d i c t a b i l i t y  i s  n e i t h e r  a n e c e s s a r y  n o r  a s u f f i c i e n t  
c o n d i t i o n  f o r  o b t a i n i n g  p o s t - s t i m u l u s  d r i n k i n g .
C o r f i e ld - S u m n e r ,  e t  a l  (1977) o b t a i n e d  r e l i a b l e  
p o s t - s t i m u l u s  d r i n k i n g  from a n im a l s  exposed  t o  a 
r e s p o n s e - d e p e n d e n t  c o n d i t i o n  i n  which the  seq u en ce  o f  
component  outcomes was u n p r e d i c t a b l e .  In Exper im en t  2 of 
t h i s  d i s s e r t a t i o n ,  p c s t - s t i m u l u s  d r i n k i n g  l e v e l s  d i d  n o t  
r e c o v e r  d u r in g  Phase 3 when outcomes were a c a in  made 
p r e d i c t a b l e .  M i e n  and P o r t e r  (19 77) and P o r t e r ,  e t  ^1 
(1975) f a i l e d  to  o b t a i r  r e l i a b l e  p o s t - s t i m u l u s  d r i n k i n g  when 
us ing  t h e  same s c h e d u l e  u se d  e a r l i e r  by E o s e n b l i t h  (1970), 
which p resum ably  made outcomes p r e d i c t a b l e .  The s tu d y  by 
P o r t e r  e t  a l  was, however ,  s i m i l a r  to  Phase 3 of Experiment 
2, i n  t h a t  an im als  f i r s t  r e c e i v e d  ex te n d ed  t r a i n i n g  with 
u n p r e d i c t a b l e  outcomes.
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Based on th e  f o r e g o i n q ,  i t  would seem t h a t  outcome 
p r e d i c t a b i l i t y  must  a c h i e v e  w ha teve r  e f f e c t  i t  may have 
th r o u g h  an i n t e r a c t i o n  with o t h e r  f a c t o r s .  The mechanism by 
which t h a t  e f f e c t  i s  a c h ie v e d ,  and t h e  f a c t o r s  w i th  which 
p r e d i c t a b i l i t y  i n t e r a c t s ,  a r e  t o p i c s  r e q u i r i n g  f u r t h e r  
r e s e a r c h .
T h ere  have been  s u g g e s t i o n s  i n  th e  l i t e r a t u r e  t h a t  t h e  
s h o r t - b o u t  s o r t  o f  l i c k i n g  which i s  commonly o b se rv ed
d u r in g  p o s t - s t i m u l u s  components  i s  somehow m a i n t a i n e d  i n  
con- junc t ion  with l e v e r - p r e s s i n g  ( a l i e n  and P o r t e r ,  (977) .
The p r e s e n t  d a ta  do n e t  s u p p o r t  t h a t  view. I n  Exper iment  2 ,  
l e v e l s  o f  d r i n k i n g  were i n d e p e n d e n t  bo th  of  th e  o c c u r r e n c e  
and of t h e  r a t e  o f  l e v e r - p r e s s i n g  when t h e  l a t t e r  was 
r e q u i r e d .  Thus, w h i le  d r i n k i n g  can  be b r o u g h t  under  t h e
c o n t r o l  o f  f a c t o r s  which c o n t r o l  l e v e r - p r e s s i n g  (Experiment  
1), i t  i s  n e t  g e n e r a l l y  c o n t r o l l e d  by th o se  f a c t o r s .
The p r e s e n t  d a t a  c l e a r l y  c o n t r i b u t e  to  th e  
u n d e r s t a n d i n g  o f  s c h e d u l e - i n d u c e d  d r i n k i n g ,  a new f a c t o r ,
p r e d i c t a b i l i t y  c f  e n v i r o n m e n t a l  e v e n t s ,  h a s  been advanced  as 
a c a n d i d a t e  f o r  f u r t h e r  s t u d y .  Evidence  has  been p r e s e n t e d  
t h a t  some d r i n k in g  may be e l i c i t e d  and some may be b ro u g h t  
under i n s t r u m e n t a l  c o n t r o l .  D r in k ing  a p p a r e n t l y  o c c u r s  a s  a 
b e h a v io r  i n  i t s  own r i g h t ,  and n o t  mere ly  a s  an e le m e n t  o f  a 
b e h a v i o r a l  c h a i n .
The f a c t  r e m a in s ,  however ,  t h a t  we do n o t  y e t  know t h e  
s p e c i f i c  c o m b in a t io n  of  f a c t o r s  which q i v e s  r i s e  t o  
schedu l e -  in  cuced d r i n k i n g .  We do n o t  know with c e r t a i n t y
203
w hether  d r i r k i n g  in duced  by e x p o su re  to  s e c o n d - o r d e r  
s c h e d u le s  i s  o f  a s i n g l e  or  a m u l t i p l i c i t y  of t y p e s .  
F u r t h e r ,  we do n o t  know why, under  se em in g ly  i d e n t i c a l  
c o n d i t i o n s ,  seme a n im a l s  might  c o n s i s t e n t l y  d r i n k  d u r in g  
p o s t - s t i m u l u s  components  w h i l e  o t h e r s  might dc so  on ly  
r a r e l y ,  w i t n e s s  S u b j e c t  8C3 o f  E xp er im en t  2. As was t r u e  
b e f o r e  t h e  p r e s e n t  r e s e a r c h  began ,  t h e s e  f a c t s  remain t o  be 
e l u c i d a t e d .
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l e v e r  -  Pr.es s  Rates
F i g u r e s  55 -  58 .  Data r e p r e s e n t  r u n n i n g  l e v e r - p r e s s  
r a t e s ,  computed a s  d e s c r i b e d  under  Gener a l  M ethods,  f o r  
e x p e r i m e n t a l  s u b j e c t s  i n  the  r e s p o n s e - d e p e n d e n t  
c o n d i t i o n  (801 -  8 0 6 ) .  E x p e r im e n ta l  p h a se s  a r e  
s e p a r a t e d  by v e r t i c a l  l i n e s  and a r e  i d e n t i f i e d  by 
1-d i g i t  numbers . I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by 
3 - d i g i t  numbers .  During  Phases  1 and 3 ,  s g u a r e s  
r e p r e s e n t  p r e - f o o d  b e h a v i o r ,  while  t r i a n g l e s  r e p r e s e n t  
p r e - s t i m u l u s  b e h a v i o r .  Dur ing  Phase 2 ,  s q u a r e s  
r e p r e s e n t  b e h a v io r  i n  t h e  p r e s e n c e  o f  t i e  s i g n a l  
p r e v i o u s l y  c o r r e l a t e d  w ith  food  p r e s e n t a t i o n s ,  w h i l e  
t r i a n g l e s  r e p r e s e n t  b e h a v io r  i n  t h e  p r e s e n c e  o f  t h e  
s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with s t i m u l u s
p r e s e n t a t i o n s .  I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  
p e r fo rm ance  a v e ra g e d  ove r  U c o n s e c u t i v e  s e s s i o n s .
Ey th e  c o n c l u s i o n  o f  Phase  1, p r e - f o o d  r a t e s  
c o n s i s t e r t l y  exceeded p r e - s t i m u l u s  r a t e s  f o r  a l l  
s u b j e c t s  d u r in g  bo th  p o s t - f o o d  (F iq u re s  55 and 56) and 
p o s t - s t i m u l u s  ( F ig u r e s  57 and 58) com ponen ts .  The 
p r e - f o o d / p r e - s t i m u l u s  r a t e  d i f f e r e n c e  d im in i sh e d  d u r i n g  
Phase 2 f o r  a l l  s u b j e c t s  and r e c o v e r e d  t o  seme e x t e n t  
d u r in g  Phase  3 ,  b u t  a t  a lower  r a t e  th an  d i d  a c q u i s i t i o n  
of th e  o r i g i n a l  d i s c r i m i n a t i o n .  Average p o s t - s t i m u l u s  
r a t e s  were g e n e r a l l y  com p a rab le  t o  a v e raq e  p o s t - f o o d  
r a t e s ,  a s  was t y p i c a l l y  o b s e rv e d  d u r in g  p r e l i m i n a r y  
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L e v e r - P r e s s  Lat e n c i e s
F i g u r e s  55 -  64.  Data  r e p r e s e n t  l e v e r - p r e s s  l a t e n c i e s  
d u r in g  p o s t - f o o d  (F iq u re s  59 -  6 1) and p o s t - s t i m u l u s  
(F ig u re s  62 -  64) f o r  a l l  s u b j e c t s  f c r  which 
l e v e r - p r e s s i n g  was r e q u i r e d .  E x p e r im e n ta l  phases  a re  
s e p a r a t e d  by v e r t i c a l  l i n e s  and a re  i d e n t i f i e d  by 
1-d i g i t  numbers. I n d i v i d u a l  su b - je c t s  a r e  i d e n t i f i e d  by 
3 - d i g i t  numbers . l o r  e x p e r i m e n t a l  a n im a ls  (801 -  806) 
d u r in g  P h a se s  1 and 3, and f c r  c o n t r o l  a n i m a l s  (811 and 
812) d u r i n g  P h a se  2 ,  s q u a r e s  r e p r e s e n t  p r e - f o o d  
b e h a v i o r ,  w hi le  t r i a n g l e s  r e p r e s e n t  p r e - s t i m u l u s  
t e h a v i c r .  Dur ing  Phase  2 ,  sgu ax es  r e p r e s e n t  b e h a v io r  i n  
the  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with 
food p r e s e n t a t i o n s ,  whi le  t r i a n g l e s  r e p r e s e n t  b e h a v io r  
i n  t h e  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with  
s t i m u l u s  p r e s e n t a t i o n s .  S i g n a l s  were n o t  p r e s e n t e d  t o  
c o n t r o l  an im a ls  d u r in g  Phase  1. Squa res  r e p r e s e n t  
a ve rag e  p c s t - f o c d  b e h a v i o r  f o r  c o n t r o l  a n im a l s  in  F i g u r e  
61, and av e rag e  p o s t - s t i m u l u s  b e h a v i o r  i n  F ig u r e  64 
d u r i n g  Ehase 1 f o r  t h o s e  a n im a l s .  For  S u b j e c t  810, 
s q u a r e s  d u r in g  Phase  2 r e p r e s e n t  b e h a v i o r  i n  t h e
p r e s e n c e  o f  th e  t o n e ,  w h i l e  t r i a n g l e s  r e p r e s e n t  b e h a v i o r  
in  t h e  p r e s e n c e  of  th e  r e p e t i t i v e  c l i c k ,  n e i t h e r  o f
which was c o r r e l a t e d  w i th  component outcomes f o r  t h a t  
a n im a l .  I n d i v i d u a l  d a ta  p c i n t s  r e p r e s e n t  p e rfo rm an c e
a v e ra g e d  over 4 c o n s e c u t i v e  s e s s i o n s .
DuriEg p o s t - f c c d  com ponents  a t  t h e  c o n c l u s i o n  o f  
Phase 1 ( F ig u r e s  59 and 6 0 ) ,  p r e - f o o d  (FF) l a t e n c i e s  
were c c r s i s t e n t l y  s h o r t e r  t h a n  p r e - s t i m u l u s  (SF) 
l a t e n c i e s  among e x p e r i m e n t a l  a n im a l s .  T ha t  d i f f e r e n c e  
d i s a p p e a r e d  d u r i n g  Phase  2 and g e n e r a l l y  d id  n e t  r e c o v e r  
d u r in g  Phase  3. Phase  1 p c s t - f o o d  l a t e n c i e s  among 
c o n t r o l  an im a ls  F ig u r e  61) were g e n e r a l l y  much c l o s e r  t o  
p r e - f o c d  th a n  t c  p r e - s t i m u l u s  l a t e n c i e s  among t h e  
e x p e r i m e n t a l  a n im a l s .  The Ph ase  2 l a t e n c i e s  o f  the  
c o n t r o l  a n im a ls  d id  n e t  r e f l e c t  a c o n s i s t e n t  
p r e - f o o d / p r e - s t i m u l u s  d i f f e r e n c e .
During  p o s t - s t i m u l u s  c o m p on en ts ,  t h e r e  were no 
c o n s i s t e n t  b e tw e e n -s u b j  e c t s  d i f f e r e n c e s  between p r e - f o o d  
(FS) anc p r e - s t i m u l u s  (SS) l a t e n c i e s  ( F i g u r e s  62 and 
63). Among c o n t r o l  a n im a ls  d u r in g  Phase  2 (F ig u re  6 4 ) ,  
p r e - s t i m u l u s  l a t e n c i e s  were g e n e r a l l  y s l i g h t l y  l o n g e r  
t h a n  were p r e - f o o d  l a t e n c i e s .
P o s t - s t i m u l u s  l a t e n c i e s  among c o n t r o l  a n im a l s  
q e n e r a l l y  resem bled  t h o s e  among e x p e r i m e n t a l  a n im a l s .  
Average p o s t - s t i m u l u s  l a t e n c i e s  were s h o r t e r  than  were 
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Lever - P r e s s  Coun t s
f i g u r e s  65 -  7 0 .  l a t a  r e p r e s e n t  t h e  mean rumber of  
l e v e r - p r e s s e s  “ pe r  component,  f o r  a l l  su b - j e c t s  f o r  which 
l e v e r - p r e s s i n g  was r e q u i r e d ,  d u r i n g  b o th  p o s t - f o o d  
[F ig u re s  65 -  67) and p o s t - s t i m u l u s  {F igures  68 -  70) 
components .  E x p e r i m e n t a l  p h a se s  a r e  s e p a r a t e d  by 
v e r t i c a l  l i n e s  and a r e  i d e n t i f i e d  by 1- d i g i t  numbers . 
I n d i v i d u a l  su b - je c t s  a r e  i d e n t i f i e d  by 3 - d i g i t  numbers .  
For e x p e r i m e n t a l  a n im a l s  [801 -  806) d u r i n g  Phases  1 and 
3 ,  and  f o r  c o n t r o l  an im a ls  [811 and 812) d u r i n g  Phase  2, 
s q u a r e s  r e p r e s e n t  p r e - f o o d  b e h a v i o r ,  w h i le  t r i a n g l e s  
r e p r e s e n t  p r e - s t i m u l u s  b e h a v i o r .  During Phase 2, 
s q u a r e s  r e p r e s e n t  b e h a v io r  in  t h e  p r e s e n c e  o f  th e  s i g n a l  
p r e v i o u s l y  c o r r e l a t e d  with  fo cd  p r e s e n t a t i o n s ,  w h i le  
t r i a n g l e s  r e p r e s e n t  b e h a v io r  in  t h e  p r e s e n c e  o f  th e  
s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with s t i m u l u s
p r e s e n t a t i o n s .  S i g n a l s  were no t  p r e s e n t e d  to  c c n t r o l  
a n im a ls  d u r in g  Phase  1. S q u a re s  r e p r e s e n t  a v e r a g e  
p o s t - f o o d  b e h a v i o r  f o r  c o n t r o l  a n im a ls  in  F i g u r e  6 1, and 
a ve rag e  p c s t - s t i m u l u s  b e h a v i o r  i n  F i g u r e  64 d u r i n g  Phase  
1 f o r  th o se  a n im a l s .  For  S u b je c t  8 1 0 ,  s q u a r e s  d u r in g  
Phase 2 r e p r e s e n t  b e h a v io r  in  t h e  p r e s e n c e  o f  the  t o n e ,  
w h i l e  t r i a n g l e s  r e p r e s e n t  b e h a v i o r  i n  t h e  p r e s e n c e  o f  
the  r e p e t i t i v e  c l i c k ,  n e i t h e r  o f  which was c o r r e l a t e d  
w i th  component cu tccmes f o r  t h a t  a n im a l .  I n d i v i d u a l  
d a ta  p o i n t s  r e p r e s e n t  p e r fo rm a n c e  a v e rag e d  o v e r  4 
c o n s e c u t i v e  s e s s i o n s .
among e x p e r i m e n t a l  s u b j e c t s  (801 -  8 0 6 ) ,  both 
p o s t - f o o d  (F ig u re s  65 and 66) and p o s t - s t i m u l u s  ( F i g u r e s  
68 and 6S) l e v e r - p r e s s  c o u n t s  were c o n s i s t e n t l y  h i g h e r  
d u r in g  p r e - f o o d  ( IF ,  FS) t h a n  d u r in g  p r e - s t i m u l u s  (SF, 
SS) components  a t  t h e  c o n c l u s i o n  o f  P h a se  1. The 
d i f f e r e n c e  was t y p i c a l l y  d im in i s h e d  d u r in g  t h e  c o u r s e  o f  
Phase 2 ,  and seemed t o  be more r e l i a b l y  r e c o v e r e d  d u r in g  
Phase  3 f o r  p o s t - s t i m u l u s  th an  f o r  p o s t - f o o d  
l e v e e r - p r e s s i n g . among c o n t r o l  s u b j e c t s  (811 and 8 12) 
d u r in g  Phase  2 ,  a p r e - f o c d / p r e - s t i m u l u s  d i f f e r e n c e  i n  
l e v e r - p r e s s  c o u n t s  was s i m i l a r l y  more s t r o n g l y  e v id e n c e d  
d u r in g  p o s t - s t i m u l u s  th a n  d u r in g  p o s t - f o o d  com ponents .
The number of l e v e r - p r e s s e s  p e r  p o s t - s t i m u l u s  
component  ( F ig u r e s  68 -  73) was c o n s i s t e n t l y  h i g h e r  th an  
t h a t  f c r  p c s t - f o o d  components  ( F i q u r e s  65 -  67) . The 
a b s o l u t e  d i f f e r e n c e  between p r e - f o o d  and p r e - s t i m u l u s  
l e v e r - p r e s s  c o u n t s  was g r e a t e r  f o r  p o s t - s t i m u l u s  th a n  
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I n d i c e s  of c u r v a t u r e : 
Po s t - Food L e v e r - P r e s s inq
F i g u r e s 7 1 -  73 .  Data r e p r e s e n t  i n d i c e s  o f  c u r v a t u r e ,  
a s  d e s c r i b e d  under  Hethod f o r  p o s t - f o o d  l e v e r - p r e s s  
d i s t r i b u t i o n s  o f  a l l  su b - je c t s  f o r  which l e v e r - p r e s s i n g  
was r e g u i r e d  {801 -  806,  810 -  812) .  E x p e r im e n ta l
p h a ses  a r e  s e p a r a t e d  by v e r t i c a l  l i n e s  and a re  
i d e n t i f i e d  by 1 - d i g i t  numbers .  I n d i v i d u a l  s u b j e c t s  a r e  
i d e n t i f i e d  by 3 - d i g i t  numbers .  F o r  e x p e r i m e n t a l  a n im a l s  
{801 -  806) d u r i n g  Phases  1 and 3, and f c r  c o n t r o l
a n im a ls  {811 and  8 12) d u r i n g  Phase 2, s g u a r e s  r e p r e s e n t  
p r e - f o o d  b e h a v i o r ,  w h i le  t r i a n g l e s  r e p r e s e n t
p r e - s t i m u l u s  b e h a v i o r .  Curing Phase  2, s q u a r e s  
r e p r e s e n t  b e h a v i o r  i n  the  p re s e n c e  o f  th e  s i g n a l
p r e v i o u s l y  c o r r e l a t e d  w i th  food p r e s e n t a t i o n s ,  whi le  
t r i a n g l e s  r e p r e s e n t  b e h a v i o r  i n  th e  p r e s e n c e  o f  t h e
s i g n a l  p r e v i o u s l y  c o r r e l a t e d  w i th  s t i m u l u s  
p r e s e n t a t i o n s .  S i g n a l s  were n o t  p r e s e n t e d  to  c o n t r o l  
a n im a l s  d u r in g  Phase 1. S g u a re s  r e p r e s e n t  a v e r a g e  
p o s t - f c c d  b e h a v i o r  f o r  c o n t r o l  a n im a l s  i n  F ig u r e  61, and 
a v e ra g e  p o s t - s t i m u l u s  b e h a v io r  in  F ig u r e  64 d u r in g  Phase 
1 f o r  t h e s e  a n im a l s .  Fcr  S u b j e c t  810, s g u a r e s  d u r in g  
Phase  2 r e p r e s e n t  b e h a v i o r  i n  th e  p r e s e n c e  o f  the  t o n e ,  
while t r i a n g l e s  r e p r e s e n t  b e h a v io r  i n  t h e  p re s e n c e  of 
t h e  r e p e t i t i v e  c l i c k ,  n e i t h e r  o f  which was c o r r e l a t e d  
with component  outcomes fo r  t h a t  a n im a l .  I n d i v i d u a l  
d a ta  p o i n t s  r e p r e s e n t  pe rfo rm ance  a v e ra g e d  o v e r  4 
c o n s e c u t i v e  s e s s i o n s .
A f t e r  th e  f i r s t  few s e s s i o n s  o f  t r a i n i n g ,  t h e  IC 
rem ained  c l o s e  to  th e  maximum p o s s i b l e  p o s i t i v e  v a lu e  
{0.5) f o r  a l l  s u b j e c t s ,  i n d i c a t i n g  t h a t  most 
l e v e r - p r e s s e s  o c c u r r e d  l a t e  d u r in g  p o s t - f o o d  components .  
Average I C ' s  were s i m i l a r  fo r  c o n t r o l  and e x p e r i m e n t a l  
a n im a ls ,  and were n o t  a f f e c t e d  by changes  i n  
e x p e r i m e n t a l  c o n d i t i o n s .  P r e - f o o d  {FF) and p r e - s t i m u l u s  
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Lever  * P r e s s  D i s t r i b u t i o n s
F i g u r e s  74 -  8 1.. Eat a r e p r e s e n t  th e  mean rumber of 
l e v e r - p r e s s e s  - p e r  component,  broken down a c c o r d i n g  to  
whe ther  t h e y  o c c u r r e d  d u r i n g  th e  f i r s t  o r  t h e  second  
h a l f  of  components  f o r  a l l  s u b j e c t s  i n  th e  
r e s p o n s e - d e p e n d e n t  e x p e r i m e n t a l  c o n d i t i o n  (801 -  806) .  
FF d i s t r i b u t i o n s  a r e  p r e s e n t e d  i n  F i g u r e s  74 and 75; SF 
d i s t r i b u t i o n s ,  in  F i g u r e s  76 and 77 ;  FS d i s t r i b u t i o n s ,  
i n  F i g u r e s  78 and 79;  and SS d i s t r i b u t i o n s ,  i n  F i g u r e s  
80 and 81. E x p e r im e n ta l  p h a s e s ,  s e p a r a t e d  by v e r t i c a l  
l i n e s ,  a r e  i d e n t i f i e d  by 1- d i g i t  numbers . I n d i v i d u a l  
s u b j e c t s  a re  i d e n t i f i e d  by 3 - d i g i t  numbers .  W ith in  each  
f i g u r e ,  s q u a r e s  r e p r e s e n t  b e h a v i o r  d u r in g  the  f i r s t  h a l f  
of a component,  and t r i a n g l e s  r e p r e s e n t  b e h a v i o r  d u r in g  
t h e  seccEd h a l f  o f  a component .  I n d i v i d u a l  d a t a  p o i n t s  
r e p r e s e n t  p e r fo rm an c e  a v e ra g e d  o v e r  4 c o n s e c u t i v e  
s e s s i o n s .
The p o s t - f o o d  d i s t r i b u t i o n s  ( F ig u re s  74 -  77) 
c o n f i rm  t h a t  most l e v e r - p r e s s i n g  o c c u r r e d  d u r in g  th e  
seco nd  h a l f  of p o s t - f c c d  com ponen ts .  FF d i s t r i b u t i o n s  
re sem b led  SF d i s t r i b u t i o n s ,
P c s t - s t i m u l u s  d i s t r i b u t i o n s  ( F i g u r e s  78 -  81) , by 
c o n t r a s t ,  e x h i b i t  a d i f f e r e n c e  between p r e - f o o d  (FS) and 
p r e - s t i m u l u s  (SS) components  d u r i n g  P h a s e s  1 and 3 .  
P r e - f o c d  d i s t r i b u t i o n s  ( F i g u r e s  78 and 79) e x h i b i t e d  a 
p a t t e r n  g e n e r a l l y  s i m i l a r  t o  t h e  t y p i c a l  p o s t - f o o d  
p a t t e r r — l e v e r - p r e s s i n g  o c c u r re d  a t  a h i g h e r  r a t e  
d u r i n g  t h e  se co n d  h a l f  t h a n  i t  d id  d u r in g  t h e  f i r s t  h a l f  
of  p r e - f c c d  com ponen ts .  When th e  c o r r e l a t i o n  between 
s i g n a l s  and component outcomes was removed (Phase 2) , 
t h e  FS l e v e r - p r e s s  p a t t e r n  of  Phase 1 v a n i s h e d  so t h a t  
l e v e r - p r e s s i n g  o c c u r r e d  a t  a r e l a t i v e l y  c o n s t a n t  r a t e  
d u r in g  components .  The p a t t e r n  of b e h a v i o r  s e en  in  
Phase 2 r e s e m b le d  t h a t  s e en  d u r i n g  SS components  
( F i g u r e s  80 and 81) t h r o u g h o u t  the  e x p e r im e n t .  Recovery 
of t h e  p r e - f o o d  p a t t e r n  d u r i n g  Phase  3 i s  most e v i d e n t  
among t h e s e  s u b j e c t  p r e s e n t e d  with s i g n a l  p a i r  S2 (Table  
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Component l ur a t  i ons
F i g u r e s  82 -  35 .  Eata  r e p r e s e n t  t h e  mean d u r a t i o n s  of 
p o s t - f e e d  (F ig u re s  82 and 83) and p o s t - s t i m u l u s  ( F i q u r e s  
84 and 85) components  f o r  S u b i e c t s  801 -  806. 
E x p e r im e n ta l  p h a s e s  a r e  s e p a r a t e d  by v e r t i c a l  l i n e s  and 
a r e  i d e n t i f i e d  by 1 - d i g i t  numbers. I n d i v i d u a l  s u b i e c t s  
a r e  i d e n t i f i e d  by 3 - d i g i t  numbers .  During P h a s e s  1 and 
3, s q u a r e s  r e p r e s e n t  p re - fo o d  com ponen ts ,  w h i le
t r i a n g l e s  r e p r e s e n t  p r e - s t i m u l u s  components .  During
Ehase 2 ,  s q u a r e s  r e p r e s e n t  components  i n  t h e  p r e s e n c e  o f  
t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with food  
p r e s e n t a t i o n s ,  w h i le  t r i a n g l e s  r e p r e s e n t  ccmpcnents  i n  
t h e  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with  
s t i m u l u s  p r e s e n t a t i o n s .  I n d i v i d u a l  d a t a  p o i n t s  
r e p r e s e n t  p e rfo rm ance  av e rag e d  o v e r  4 c o n s e c u t i v e
s e s s i o n s .
P r e - s t i m u l u s  components  were l o n g e r  i n  a l l  c a s e s  
th a n  were p r e - f o o d  components  a t  th e  c o n c l u s i o n  o f  Ehase 
1. The d i f f e r e n c e  d i s a p p e a r e d  d u r in g  P h a se  2 and was 
g e n e r a l l y  n o t  r e c o v e r e d  d u r i n g  Phase  3. Mean 
p o s t - s t i m u l u s  component d u r a t i o n s  d id  n o t  d i f f e r  from 
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Po s t  -Food D r ink ing  L e v e l s
F ig u r e s  S€ -  89» Data  r e p r e s e n t  t h e  mean number o f  
l i c k s  pe r  p o s t - f o o d  component f o r  a l l  sub - jec ts .  
E x p e r im e n ta l  p h a s e s  a r e  s e p a r a t e d  by v e r t i c a l  l i n e s  and 
a re  i d e n t i f i e d  by 1 - d i g i t  numbers. I n d i v i d u a l  s u b j e c t s  
a r e  i d e n t i f i e d  by 3 - d i g i t  numbers .  For e x p e r i m e n t a l  
an im als  (801 -  80S) d u r i n g  P h ases  1 and 3, and f o r  
c o n t r o l  a n im a ls  (811 and 812) d u r i n g  Phase  2 ,  s g u a r e s  
r e p r e s e n t  p r e - f o o d  b e h a v i o r ,  w h i le  t r i a n g l e s  r e p r e s e n t  
p r e - s t i m u l u s  b e h a v i o r .  During Phase 2 ,  s q u a r e s  
r e p r e s e n t  b e h a v io r  i n  t h e  p r e s e n c e  o f  th e  s i g n a l  
p r e v i o u s l y  c o r r e l a t e d  w i th  food p r e s e n t a t i o n s ,  w h i le  
t r i a n g l e s  r e p r e s e n t  b e h a v io r  in  t h e  p r e s e n c e  o f  th e  
s i g n a l  p r e v i o u s l y  c o r r e l a t e d  with s t i m u l u s
p r e s e n t a t i o n s .  S i g n a l s  were n o t  p r e s e n t e d  to  c o n t r o l  
an im a ls  d u r in g  P h a se  1 . Squa res  r e p r e s e n t  a v e ra g e  
p o s t - f o o d  b e h a v io r  f o r  c o n t r o l  a n im a ls  i n  F i g u r e  6 1, and 
av e rag e  p c s t - s t i m u l u s  b e h a v i o r  i n  F i g u r e  64 d u r in g  Phase  
1 f o r  th o se  a n im a l s .  For  S u b je c t  8 1 0 ,  s q u a r e s  d u r in g  
Ehase 2 r e p r e s e n t  b e h a v io r  in t h e  p r e s e n c e  o f  t h e  t o n e ,  
w h i le  t r i a n g l e s  r e p r e s e n t  b e h a v i o r  i n  t h e  p r e s e n c e  o f  
th e  r e p e t i t i v e  c l i c k ,  n e i t h e r  o f  which was c o r r e l a t e d  
w i th  component outcomes f o r  t h a t  a n im a l .  I n d i v i d u a l  
d a ta  p o i n t s  r e p r e s e n t  p e r fo rm a n c e  av e rag e d  ove r  4 
c o n s e c u t i v e  s e s s i o n s .
a sy m p to t i c  l e v e l s  were a c h i e v e d  more q u i c k l y  among 
e x p e r i m e n t a l  s u b j e c t s  ( F ig u r e s  86 -  88) th an  among 
c o n t r o l  s u b j e c t s  (F igu re  8 9 ) .  P o s t - f o o d  d r i n k i n g  l e v e l s  
were g e n e r a l l y  n o t  a f f e c t e d  by changes  i n  e x p e r i m e n t a l  
c o n d i t i c r s ,  nor  were t h e r e  c o n s i s t e n t  b e t w e e n - s u b j e c t s  
d i f f e r e n c e s  between p r e - f o o d  and p r e - s t i m u l u s  l e v e l s .  
P o s t - f e e d  l e v e l s  exceeded  F c s t - s t i m u l u s  l e v e l s  f o r  a l l  









































4 8 12 16 20 24 28 32
BLOCKS OF FOUR S E S S I O N S
801
802
— i— i— i— i— i— r i — i— i— r i — i— i— i— i— r
803
























































































BLOCKS OF FOUR S E S S I O N S
l
807




' "1 ..T—1 1 1” 1 1
808
"T « 1 1 7 T— , n —r “i— i— i— i— i—
y Y *
809







































BLOCKS OF FOUR S E S S I O N S
'  8 1 0
----r...-i.... "i— T"“ "i.... r...i ..... i.. i ---- r  ------p- T ------
~ 8 1 1
------1----1“ “i— r- ■] ...i 1 " T— r— i " 1......T"“T “ "T "T ....
" 8 1 2
*— i.....i j i  "  i— i.........i r  r
A
" i— r— i “i  —t—
4  8 12 16 20  2 4  28
255
I n d i c e s  of C u r v a tu r e :  
J e s t - F o o d  Li c k ing
F i g u r e s  90 -  93 .  l a t a  r e p r e s e n t  i n d i c e s  o f  c u r v a t u r e ,  
as d e s c r i b e d  u n d e r  Method, which c h a r a c t e r i z e  p o s t - f o o d  
l i c k  d i s t r i b u t i o n s  f o r  a l l  s u b j e c t s . .  E x p e r im e n ta l  
p h a se s  a r e  s e p a r a t e d  by v e r t i c a l  l i n e s  and a re  
i d e n t i f i e d  by 1- d i g i t  numbers .  I n d i v i d u a l  s u b j e c t s  a r e  
i d e n t i f i e d  by 3 - d i g i t  numbers . F o r  e x p e r i m e n t a l  an im a ls  
(301 -  809) d u r i n g  Phases  1 and 3, and f c r  c o n t r o l  
an im als  (811 and 812) d u r in g  Phase 2, s q u a r e s  r e p r e s e n t  
p r e - f o o d  b e h a v i o r ,  w h i l e  t r i a n g l e s  r e p r e s e n t  
p r e - s t i m u l u s  b e h a v io r .  During Ph ase  2, s q u a r e s  
r e p r e s e n t  b e h a v i o r  i n  t h e  p r e s e n c e  of  t h e  s i g n a l  
p r e v i o u s l y  c o r r e l a t e d  w i th  food p r e s e n t a t i o n s ,  whi le  
t r i a n g l e s  r e p r e s e n t  b e h a v i c r  i n  the  p r e s e n c e  o f  t h e  
s i g n a l  p r e v i o u s l y  c o r r e l a t e d  w i th  s t i m u l u s  
p r e s e n t a t i o n s .  S i g n a l s  were n o t  p r e s e n t e d  t o  c o n t r o l  
a n im a l s  d u r in g  Phase 1. S q u a re s  r e p r e s e n t  a v e r a g e  
p o s t - f c c d  b e h a v io r  f o r  c c n t r o l  a n im a l s  in  F ig u r e  61, and 
a v e ra g e  p o s t - s t i m u l u s  b e h a v io r  in  F ig u re  64 d u r in g  Phase 
1 f o r  t h e s e  a n im a l s .  For  S u b j e c t  810, s q u a r e s  d u r in g  
Phase  2 r e p r e s e n t  b e h a v i o r  i n  th e  p r e s e n c e  o f  th e  t o n e ,  
while t r i a n g l e s  r e p r e s e n t  b e h av io r  i n  t h e  p r e s e n c e  of 
t h e  r e p e t i t i v e  c l i c k ,  n e i t h e r  o f  which was c o r r e l a t e d  
with component outcomes f o r  t h a t  a n im a l .  I n d i v i d u a l  
d a ta  F e i n t s  r e p r e s e n t  pe rform ance  a v e r a g e d  o v e r  4 
c o n s e c u t i v e  s e s s i o n s .
I n d i c e s  were g e n e r a l l y  n e q a t i v e ,  i n d i c a t i n g  t h a t  
l i c k i n g  o c c u r r e d  a t  a h i g h e r  r a t e  d u r in g  th e  f i r s t  h a l f  
th an  d u r i n g  t h e  second  h a l f  o f  p o s t - f o o d  components .  
They did  no t  d i f f e r  r e l i a b l y  between p r e - f o o d  and 
p r e - s t i m u l u s  components .  Nor d id  th e y  d i f f e r  between 
e x p e r i m e n t a l  (801 -  809) and c o n t r o l  (810 -  812) 
s u b j e c t s ,  o r  between s u b j e c t s  in  r e s p e n s e - d e p e n d e n t  
(801 -  8 06 ,  8 10 -  8 12) and i n  r e s p o n s e - i n d e p e n d e n t
(807 -  809) c o n d i t i o n s .  P c s t - f o o d  l i c k  d i s t r i b u t i o n s  
were, i n  most c a s e s ,  were no t  a f f e c t e d  by changes  i n  
e x p e r i m e n t a l  c o n d i t i o n s .  What c h an g e s  d id  accompany t h e  
t r a n s i t i o n  from Phase 1 to  Phase  2 p resum ably  r e f l e c t  
t h e  accompanying decrem ent  i n  F2 d r i n k i n g  ( f i g u r e s  28 
and 29) ,  most o f  which t y p i c a l l y  o c c u r r e d  d u r in g  th e  
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P o s t - f o o d  Li c k  D i s t r i b u t i o n s
F i g u r e s  J9jj -  99 .  Data r e p r e s e n t  mean numbers o f  l i c k s  
per  p o s t - f o o d  component ,  b ro k en  down a c c o r d i n g  to  
w h e th e r  t h e y  o c c u r r e d  d u r i n g  t h e  f i r s t  o r  t i e  second 
h a l f  [35 sec)  c f  com ponen ts ,  f o r  e x p e r i m e n t a l  s u b j e c t s  
(801 -  80S) . E x p e r im e n ta l  p h a s e s ,  s e p a r a t e d  by v e r t i c a l  
l i n e s ,  a r e  i d e n t i f i e d  by 1 - d i g i t  num bers .  I n d i v i d u a l  
s u b j e c t s  a r e  i d e n t i f i e d  by 3 - d i g i t  numbers. Within each 
f i g u r e ,  s q u a r e s  r e p r e s e n t  b e h a v io r  d u r in g  t h e  f i r s t  h a l f  
of a component, and t r i a n g l e s  x e p r e s e n t  b e h a v i o r  d u r in g  
th e  second h a l f  o f  a component .  I n d i v i d u a l  d a ta  p o i n t s  
r e p r e s e n t  pe rfo rm an ce  a v e ra g e d  ov e r  4 c o n s e c u t i v e  
s e s s i o n s .
Lick d i s t r i b u t i o n s  c o n f i rm  i n d i c e s  o f  c u r v a t u r e  i n  
d e m o n s t r a t i n g  t h a t  l i c k i r g  t y p i c a l l y  o c c u r r e d  a t  a 
h i g h e r  r a t e  d u r i n g  t h e  f i r s t  h a l f  t h a n  d u r in g  the  second 
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I n c i d e n c e  c f  P o s t - S t i j u l u s  Dri nkin g
F i g u r e s  100 -  102. Data  r e p r e s e n t  t h e  p e r c e n t a g e  of  
p o s t - s t i n u l u s  components  d u r in g  which a t  l e a s t  1 l i c k  
b ou t  o c c u r r e d ,  f o r  a l l  e x p e r i m e n t a l  s u b j e c t s  
(801 -  809 ) .  E x p e r im e n ta l  p h a se s  a r e  s e p a r a t e d  by 
v e r t i c a l  l i n e s  and a r e  i d e n t i f i e d  by 1 - d i g i t  num bers .  
I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by 3 - d i g i t  numbers .  
During Ehases 1 and 3, s g u a r e s  r e p r e s e n t  p r e - f o o d  
b e h a v i o r ,  w h i le  t r i a n g l e s  r e p r e s e n t  p r e - s t i m u l u s  
behavior . .  During Phase 2, s g u a r e s  r e p r e s e n t  b e h a v i o r  i n  
t h e  p r e s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  w i th  
food p r e s e n t a t i o n s ,  w h i l e  t r i a n g l e s  r e p r e s e n t  b e h a v io r  
i n  t h e  p re s e n c e  o f  t h e  s i g n a l  p r e v i o u s l y  c o r r e l a t e d  w ith  
s t i m u l u s  p r e s e n t a t i o n s .  I n d i v i d u a l  d a t a  p o i n t s  
r e p r e s e n t  pe rfo rm an ce  ave rag ed  ove r  4 c o n s e c u t i v e  
s e s s i o n s .
The i n c i d e r c e  c f  p o s t - s t i m u l u s  d r i n k i n g  t y p i c a l l y  
r e a c h e d  a h i g h e r  a sy m pto te  among e x p e r i m e n t a l  s u b j e c t s  
( e s c lu d in g  #80 3) , t h a n  among c o n t r o l  s u b j e c t s  (see  
F ig u r e  50, p o s t - S n  components) . The i n c i d e n c e  o f  
p o s t - s t i m u l u s  d r i n k i n g  d e c l i n e d  i n  4 c a s e s  (801, 803,
804, 806) upon removal  o f  t h e  s i g n a l - o u t c o m e  c o r r e l a t i o n  
in  P h a se  2. A. f u r t h e r  d e c l i n e  was g e n e r a l l y  e v i d e n t  
among t h o s e  4 s u b j e c t s  upon t h e  s t a r t  o f  Phase  3 ,  and 
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P o s t - S t i m u l u s  D r i n ki n g L e v e l s
F i g u r e s  103 -  105.  Data  r e p r e s e n t  t h e  mean number of 
l i c k s  per p o s t - s t i m u l u s  ccm pcnen t  d u r in g  which a t  l e a s t  
one l i c k  b o u t  o c c u r r e d ,  f o r  e x p e r i m e n t a l  s u b j e c t s  
1801 -  809) .  E x p e r im e n ta l  p h a s e s  a r e  s e p a r a t e d  by 
v e r t i c a l  l i n e s  and a r e  i d e n t i f i e d  by 1 - d i g i t  num bers .  
I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by 3 - d i g i t  numbers .  
During Ehases 1 and 3, s g u a r e s  r e p r e s e n t  p r e - f o o d  
components ,  w h i le  t r i a n g l e s  r e p r e s e n t  p r e - s t i m u l u s  
components .  During Phase  2, s g u a r e s  r e p r e s e n t
components i n  t h e  p re s e n c e  o f  the  s i g n a l  p r e v i o u s l y  
c o r r e l a t e d  w ith  food  p r e s e n t a t i o n s ,  w h i l e  t r i a n g l e s  
r e p r e s e n t  components  i n  th e  p re s e n c e  o f  the  s i g n a l
p r e v i o u s l y  c o r r e l a t e d  w i th  s t i m u l u s  p r e s e n t a t i o n s .  
I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  p e rfo rm an c e  a v e ra g e d  
ov e r  4 c o n s e c u t i v e  s e s s i o n s .
Comparison w i th  F i g u r e  51 w i l l  show t h a t
p o s t - s t i m u l u s  d r i n k i n g  l e v e l s  amonq e x p e r i m e n t a l  a n im a l s  
exceeded  th o se  among c o n t r o l  a n im a l s .  L e v e l s  among
s u b j e c t s  f o r  which l e v e r - p r e s s i n g  was n o t  r e q u i r e d  
(F ig u re  105) d i d  n o t  d i f f e r  from t h o s e  amcng s u b j e c t s  
f o r  which l e v e r - p r e s s i n g  was r e g a in e d  ( F i g u r e s  103 and 
104) . There were no c o n s i s t e n t  b e t w e e n - s u b j e c t s  
d i f f e r e n c e s  between p r e - f o o d  and p r e - s t i m u l u s  l e v e l s .
The t r a n s i t i o n  frcm Ph ase  1 t o  Phase 2 was accompanied  
by an a b r u p t  d ro p  i n  p o s t - s t i m u l u s  l e v e l s  f o r  5 o f  t h e  6 
s u b j e c t s  f o r  which l e v e r - p r e s s i n g  was r e q u i r e d .  The 
d e c l i n e  was more g r a d u a l  for  t h e  6 t h  r e s p c n s e - d e u e n d e n t  
s u b j e c t  a rd  f o r  2 c f  the  r e s p o n s e - i n d e p e n d e n t  s u b j e c t  
(808 and 809) . D r in k in q  l e v e l s  d id  n o t  r e c o v e r  t o  Phase
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P o s t - S t im u lu s  L ic k  D i s t r i b u t i o n s
F i g u r e s  106 -  111. Data r e p r e s e n t  th e  mean number of  
l i c k s  p e r " * p o s t - s t i n u l u s  component,  broken down a c c o r d i n g  
to  w he ther  t h e y  o c c u r re d  d u r in g  the  f i r s t  o r  t h e  second  
h a l f  (35 sec) o f  components ,  f o r  e x p e r i m e n t a l  s u b j e c t s .  
P r e - f o c d  (FS) d i s t r i b u t i o n s  a r e  p r e s e n t e d  i n  F ig u r e s  
106 -  1C6, w h i le  p r e - s t i m u l u s  (SS) d i s t r i b u t i o n s  a r e  
p r e s e n t e d  in  F i g u r e s  109 -  111.. E x p e r im e n ta l  p h a s e s ,  
s e p a r a t e d  by v e r t i c a l  l i r e s ,  a r e  i d e n t i f i e d  by 1 - d i g i t  
numbers. I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by 3 - d i g i t  
numbers.  W ith in  each  f i g u r e ,  s g u a r e s  r e p r e s e n t  b e h a v i o r  
d u r in g  t h e  f i r s t  h a l f  of a com ponent ,  and t r i a n g l e s  
r e p r e s e n t  b e h a v io r  d u r in g  t h e  second  h a l f  o f  a 
component.  I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  p e rfo rm an c e  
a v e rag e d  ove r  4 c o n s e c u t i v e  s e s s i o n s .
There were 6 c a s e s  (802 -  805,  807, 809) i n  which a 
s i m i l a r i t y  between FS p a t t e r n s  and p o s t - f c c d  p a t t e r n s  
(F ig u re s  94 -  99) was e v i d e n t ,  su c h  t h a t  l i c k i n g  
o c c u r r e d  a t  a h i g h e r  r a t e  d u r in g  th e  f i r s t  h a l f  t h a n  
d u r in g  th e  second  h a l f  o f  FS components .  T here  was o n ly  
1 c a s e  (806) i n  which a p a t t e r n  o p p o s i t e  t h a t  o f  
p o s t - f o o d  components  was c o n s i s t e n t l y  m a in t a in e d  d u r in g  
t h e  FS ccmponents of Phase  1. FS p a t t e r n s  e v i d e n t  a t  
the  c o n c l u s i o n  o f  Phase 1 g e n e r a l l y  d i s a p p e a r e d  d u r in g  
Phase  2, and were r e c o v e re d  i n  o n ly  2 c a s e s  (805, 807) 
d u r in g  Ehase 3.
In  c i l y  1 c a s e  (80 2) d id  th e  SS p a t t e r n  re sem b le  
t y p i c a l  p c s t - f o c d  p a t t e r n s  a t  the  c o n c l u s i o n  o f  Phase 1. 
In  a l l  o t h e r  c a s e s ,  t h e  p a t t e r n s  s u g g e s t e d  an even 
d i s t r i b u t i c n  o f  l i c k s  w i t h in  SS components .  Ehase 2 FS 
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Post - S t i m u l us Respo n se  Rat e s
F ig u re  112. Data r e p r e s e n t  ru n n in g  l e v e r - p r e s s  r a t e s ,  
as d e s c r i b e d  und e r  Gener a l  Metho d s ,  f o r  t h e  3 s u b j e c t s  
used in  E xper im en t  3. T h r e e - d i g i t  numbers i d e n t i f y  
i n d i v i d u a l  s u b j e c t s  Sguares  r e p r e s e n t  p o s t - S n  b e h a v i o r ,  
and t r i a n g l e s  r e p r e s e n t  p o s t - S p  b e h a v i o r .  I n d i v i d u a l  
d a ta  p o i n t s  r e p r e s e n t  pe rform ance  a v e ra g e d  o v e r  3 
c o n s e c u t i v e  s e s s i o n s .
There  v e r e  no c o n s i s t e n t  d i f f e r e n c e s  between 
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P o s t-S t im ul u s P.€sponse Counts
F ig u r e  113. Data r e p r e s e n t  t h e  mean number of  
l e v e r - p r e s s e s  pe r  component f o r  bo th  p o s t - S n  ( sq u a re s )  
and p o s t - S p  ( t r i a n g l e s )  components .  T h r e e - d i g i t  numbers 
i d e n t i f y  s u b - je c t s .  I n d i v i d u a l  d a t a  p o i n t s  r e p r e s e n t  
pe rfo rm an ce  ave rag e d  over  3 c o n s e c u t i v e  s e s s i o n s .
In  2 c a s e s  (810 and 8 1 2 ) ,  t h e  l e v e r - p r e s s  c o u n t  was 
c o n s i s t e r t l y  l o v e r  f o r  p o s t - S p  t h a n  f o r  p o s t - S n  
components .  The same s o r t  of e f f e c t  i s  t y p i c a l l y  
o bse rv ed  when co m p a r iso n s  a r e  made between p c s t - f o o d  and 
p o s t - s t i m u l u s  l e v e r - p r e s s  c o u n t s  (compare c o u n t s  i n  
F i g u r e s  2 and 3 ) — p o s t - f o o d  c o u n ts  a r e  a lm o s t  a lw ays  
lower t h a n  p o s t - s t i m u l u s  c o u n t s .  With r e s p e c t  t o  
l e v e r - p r e s s  c o u n t s ,  t h e n ,  t h e  da ta  s u g g e s t  a s i m i l a r i t y  
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Post- S tim u lu s  L e v e r -P r e s s  D is t r i b u t i o n s
F i g u r e s  11 q and 115. Data r e p r e s e n t  t h e  mean number o f  
l e v e r - p r e s s e s  p e r  component,  b ro k en  down a c c o r d i n g  t o  
w h e the r  t h e y  o c c u r r e d  d u r i n g  t h e  f i r s t  o r  tfce second 
h a l f  135 sec)  cf  p o s t - s t i m u l u s  com ponents .  Pos t -S p  
d i s t r i b u t i o n s  a r e  shown in  F ig u re  11h, and p o s t - S n  
d i s t r i b u t i o n s  a r e  p r e s e n t e d  i n  F ig u r e  115. With in  each  
f i g u r e ,  sguaxes  r e p r e s e n t  b e h a v i o r  d u r in g  th e  f i r s t  h a l f  
of com ponents ,  and t r i a n g l e s  r e p r e s e n t  b e h a v i o r  d u r in g  
t h e  second  h a l f  c f  components .  I n d i v i d u a l  d a t a  p o i n t s  
r e p r e s e n t  p e r fo rm an c e  a v e rag e d  ov e r  3 c o n s e c u t i v e  
s e s s i o n s .
For S u b j e c t s  610 and 812, l e v e r - p r e s s i n g  t y p i c a l l y  
o c c u r r e d  a t  a h i g h e r  r a t e  d u r in g  t h e  f i r s t  h a l f  t h a n  
d u r in g  t h e  second h a l f  c f  p o s t - S p  com ponen ts ,  aga in  
s u g g e s t i n g  a s i m i l a r i t y  between p o s t - S p  and p o s t - f o o d  
b e h a v i o r  (F ig u re  2) . The p o s t -S n  d i s t r i b u t i o n s ,  l i k e  
t y p i c a l  p o s t - s t i m u l u s  d i s t r i b u t i o n s  (F igu re  3 ) ,  
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P o s t - S t im u l u s  Or  i n k in g  L e v e l s
F ig u r e  116. Data r e p r e s e n t  t h e  mean number 
w i t h i n  t c t h  p o s t - S p  [ t r i a n g l e s )  and p o s t  Sn 
components d u r in g  which a t  l e a s t  1 
T h r e e - d i g i t  numbers i d e n t i f y
I n d i v i d u a l  d a ta  p o i n t s  r e p r e s e n t  
over  3 c o n s e c u t i v e  s e s s i o n s .
l i c k  b o u t
i n d i v i d u a l
perform ance
o f  l i c k s  
( sg u a re s )  
o c c u r r e d ,  
sub j e c t s .  
a v e rag e d
For a l l  3 s u b j e c t s ,  th e  number o f  l i c k s  p e r  
component was t y p i c a l l y  g r e a t e r  d u r in g  p c s t - S p  th a n  
d u r in g  p c s t - S n  components .  I n  s e v e r a l  c a s e s ,  p o s t - S p  
l e v e l s  ap p ro x im a te d  t y p i c a l  p o s t - f o o d  l e v e l s  (F igure  4 ) ;  
p o s t -S n  l e v e l s  were a lw ay s  much lower than  were t y p i c a l  
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Post-  S t i itu lus  L ic k  D i s t r i b u t i o n s
F ig ur e s  117 and 11,6,. Data  r e p r e s e n t  t h e  mean number o f  
l i c k s  per  component,  broken down a c c o r d in g  to  whether  
they  o c c u r r e d  d u r i n g  t h e  f i r s t  or  t h e  second  h a l f  (35 
sec) of p c s t - s t i m u l u s  com ponents .  P o s t -S p  d i s t r i b u t i o n s  
a r e  p r e s e n t e d  i n  F ig u re  117; p o s t - S n  d i s t r i b u t i o n s ,  i n  
F ig u re  118. I n d i v i d u a l  s u b j e c t s  a r e  i d e n t i f i e d  by 
3 - d i g i t  numbers with  p l o t s .  S q u a re s  r e p r e s e n t  b e h a v i o r  
d u r in g  th e  f i r s t  h a l f  cf  co m ponen ts ,  whi le  t r i a n g l e s  
r e p r e s e n t  b e h a v i o r  d u r in g  t h e  se co n d  h a l f  o f  components. 
I n d i v i d u a l  d a ta  F o i n t s  r e p r e s e n t  pe rfo rm an ce  a v e ra g e d  
over  3 c o n s e c u t i v e  s e s s i o n s .
P o s t - S p  d i s t r i b u t i o n s  resem ble  t y p i c a l  p o s t - f o o d  
d i s t r i b u t i o n s  {Figure  5) i n  t h a t ,  d u r in g  most s e s s i o n s ,  
l i c k i n g  o c c u r r e d  a t  a h i g h e r  r a t e  d u r i n g  th e  f i r s t  t h a n  
d u r in g  th e  second  h a l f  o f  components,. The same was t r u e  
of  t h e  p c s t - S n  b e h a v i o r  cf S u b j e c t  812 ,  b u t  o n ly  a f t e r  
e x te n d ed  t r a i n i n g .  t r a i n i n g .  Thus ,  once a g a i n ,  i t  i s  
c l e a r  t h a t  p o s t - S p  b e h a v i o r  t y p i c a l l y  more c l o s e l y  
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